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“Every theory, my friend, ages; eternally blossoms 
only the golden tree of life.” Goethe. 


THE student of ancient Greek history is always struck by the 
thought of how near the philosophy of that clear-minded, light- 
hearted people, was to the modern conception of the universe, 
divided as they were into numberless miniature states, engaged in 
continual warfare with one another, and in perpetual danger froma 
within and from without. Everything flows, zavta pes: these 
two words of Heraclides formulated more than two thousand years 
ago form one of the most striking discoveries in human knowledge, 
the dynamic state of the universe. There is no end and no beygin- 
ning; all beings and all events form one continuous chain, eaci 
one supplementing the other. The limited capacity of the human 
mind cannot easily grasp this great truth. Man must break the 
chain, must examine it bit by bit, must stop for a moment so that 
he may concentrate his analytic spirit to try and discover the 
mystery of mysteries—the secret and source of life. And very 
often in doing so the explorer loses the perspective of the whole 
picture, thinking that in his drop of water is truly and entirely 
reflected the magnificent sum of the world. This is equally true 
of the human microcosm. The luxurious and brilliant growth of 
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modern bacteriology and biochemistry lessened in the mind of the 
medical man the importance of purely clinical investigation and 
diagnosis based on the result of personal experience, knowledge, 
and sometimes even intuition. This tendency to find a firm basis 
for his knowledge is overdone; he underestimates his part in the 
diagnosis, where both himself and his patient are living beings 
and medicine is still an art and not only a science. One enthusiast 
tests the blood for nitrogenous products, another for chlorides, a 
third for sugar, and each claims to have in his hands the solution 
of a particularly important pathological problem, ignoring the 
clinical picture and often even supplanting it. We forget that the 
patient’s body is the finest and best equipped laboratory in the 
world. In this connection I cannot help feeling that the wonder- 
ful properties of the ophthalmoscope and sphygmomanometer, 
especially when they are combined together, are undervalued ; and 
how rarely the ophthalmoscope is used in a proper way, even by 
the consulting part of the profession, which has the knowledge, 
the time and the opportunity! A case of hypertension was demon- 
strated recently at the Royal Society of Medicine. Every possible 
test was performed on the patient and discussed by the participants 
of the meeting. But not a word was mentioned by any of them 
regarding what they saw in the fundus, and I am _ under the 
impression—sit venia verbo—that this part of the clinical exam- 
ination was simply omitted. At most the fundus is examined by 
the physician himself, often with an undilated pupil and not in a 
dark room. This is not the proper way to examine the details 
of the retina, and a fundus, often decidedly pathological for a 
trained observer, will be passed as normal. 

Everybody theoretically bows before the ophthalmoscope ; nobody 
dares to dispute its significance and opportunities ; and enveloped 
by this general piety, the instrument is rarely used or not used 
in a proper way, by the medical profession, outside the small 
number of ophthalmic surgeons. And the latter use only the 
ophthalmoscope and not the sphygmomanometer, two instruments 
intimately connected and inseparable in the clinical examination 
of the reno-cardio-vascular system. Though the sphygmomano- 
meter has its limitations, yet it gives an arithmetical reading of a 
very variable clinical detail, it supplies an important and timely 
warning, which no palpating finger can ever furnish. It is of 
great value, but it is not everything. It is impossible to make 
any deductions relying only or even chiefly on the sphygmomano- 
meter, for the purely mechanical interpretation of arterial hyper- 
tension is utterly misleading. This is where the ophthalmoscope 
becomes important. And if the feeble voice of this paper will 
help in the slightest to move medical opinion in the direction of 
more detailed clinical examination, not apart, but together with 
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laboratory examinations, my modest effort will be amply rewarded. 
Even among ophthalmologists the examination of living retinal 
vessels did not attract much attention. All forms of retinitis, 
exudations, haemorrhages and gross changes have been exam- 
ined, classified and described so fully that even the modern attain- 
ments of the slit-lamp do not lead us much further. But in the 
field of the examination of the retinal vessels much is still left 
undone. The pioneer and best investigator, giving us the most of 
our small knowledge, was the late Marcus Gunn. And I must 
state here that the more I work and think in this direction, 
the more I admire him for the accuracy of his observations, 
and his clarity of thought and expression. He formulated 
rules and types from the midst of an enormous conglomeration. 
His deductions, on the whole, are correct, and the minor 
differences can easily be explained by his use of the ordinary 
ophthalmoscope instead of the self-luminous one. His papers read 
to the Ophthalmological Society of the United Kingdom and his 
portion of the Medical Ophthalmology of Gowers, in. which one 
immediately recognises the spirit of this precise thinker and able 
investigator, especially in the first 28 pages, are still, as far as I 
am aware, the most abundant and best documents on the subject. 
Foster Moore’s excellent book must next be mentioned. In the pro- 
digious volumes on the retina and optic papilla of the Graefe- 
Saemisch Handbuch, I found only half a page dealing with 
sclerosis of the retinal vessels and giving chiefly a compact review 
of Gunn’s opinion on the most interesting and enigmatic . 
phenomenon of the sclerotic fundus, arterio-venous compression ; 
the opinion of Rahlmann is also quoted. Among French authors 
some remarks will be found in Poulard’s Ophthalmology. Bailliart 
in his Retinal Circulation writes of it, but really, sine ira et studio, 
he is not as unbiased in his views as Gunn. Moreover, in his 
book, many pages of which are written with the brilliancy of 
Vesprit gaulois, he makes many insufficiently proved state- 
ments, some of which are not correct or may be accepted only cum 
grano salis. De Schweinitz added some valuable information with 
his ‘‘ corkscrew ’’ vessels. Why, then, has so little been done on 
this subject? We see with the ophthalmoscope the circulation in 
a highly organised nervous tissue. It is quite probable that there 
is a close analogy between the retinal and cerebral vessels. The 
retinal vessels are small, about 1/100 of an inch in diameter. 
Therefore, they will show early any pathological process in their 
walls. But the examination is extremely difficult. The change 
may be so small and so fine that it may be easily overlooked. 
Although gross retinal changes are easily detected, for the vascular 
changes one has to look carefully and to keep in mind the possi- 
bility of their presence. Every vessel has to be scrutinised with 
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close attention, even the smallest ones. It is necessary to differ- 
entiate between pathological changes and congenital peculiarities. 
It is essential to use the ordinary and red-free or Hallauer’s light 
to see the fine, especially the perivascular changes, and the inten- 
sity of the beam of light must be increased or decreased for the 
exploration of difficult points. It is not always necessary to 
dilate the pupil, or, better said, a trained observer will soon decide 
if such a dilatation is necessary. But the darkened room is essential 
I advocate also a full and detailed description of the fundus. We 
see the-retina only as it is at the time of the examination ; it changes 
as everything else in nature. And, again, the changes are so 
minute that they will certainly be overlooked, if another ophthalmic 
surgeon, or even the same one, examines the patient after some 
time has elapsed. It usually takes me two sittings to examine 
completely a markedly sclerotic fundus. This kind of. retinal 
examination is really of the nature of microscopical work, and I 
would ask for the same fullness of detail in description and explan- 
ation as is usually allowed to a histological preparation. The 
drawings were made to illustrate my dissertation and help make 
a living picture of the fundus from the dry description of details ; 
and indeed it would have been worth while to prepare many more 
of them. To be as impartial as possible, I asked Mr. Hamblin’s 
permission to look through his rich collection of drawings. I 
chose a few of those most suitable from the point of view of this 
paper, and approached the various ophthalmic surgeons for per- 
mission to use their drawings as illustrations for this paper. I 
feel it my pleasant duty to express to them my gratitude for their 
kindness. My especial gratitude is due to Mr. A. H. Levy for 
his kind advice, for discussing and verifying some of the cases, 
and for invaluable help by revising and editing this paper; and 
also to Dr. M. Cohen for correcting the manuscript. 

In my first paper (Brit. Jl. of Ophthal., Vol. XI, p. 489) I 
described and discussed normal, mildly hyperpietic, advanced 
hyperpietic, and diabetic fundi. In this paper I will study 
only the sclerotic fundus (involutionary arterio-sclerosis, hyper- 
piesis, and diabetes). Not one case of interstitial nephritis 
is discussed or described here. My cases of sclerotic fundi 
numbered 464, i.e., over 900 fundi. Many phenomena as, 
for instance, the centripetal deflection of veins and aneurysms by 
crushing, have not been previously described anywhere, so far as 
Iam aware. Many facts regarding arterio-venous compression, as 
often observed by me, simply do not fit in with existing theories. 
The gradual development of this condition, so to speak, under my 
eyes and under my continual supervision, led me to certain con- 
clusions, each of which may be proved by some case of mine. On 
the other hand, in talking of essential hyperpiesis and even in- 
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volutionary arterio-sclerosis, I tread on difficult ground, badly 
explored, full of uncertainties, about which still rages a storm of 
controversy by authorities greater than myself. An explosion 
may bring to the surface new facts which will shatter my theories. 
Let us be consoled by the wise words of Goethe, which I have 
taken for the motto of this paper. Let us hope that the friendly 
critic in his review will be able to see in the facts which I have 
collected and ascertained, a few small leaves from the golden tree 
of vascular life. Sapienti sat. 


The Normal Fundus 


Disc.—Our anatomical knowledge of the retinal vessels and 
their supporting tissue, of the disc and its minute structure, is 
still incomplete. I can refer here to the opinion of Prof. 
Kriickmann, that the technical difficulties in histological prepara- 
tions of the retina are enormous and are still not overcome. More 
amazing is the fact that clinically the minute structure, especially 
of the disc, was not sufficiently studied, although constantly seen 
by numberless ophthalmic surgeons. Habent sua fata fundi! 
Many discs have been faithfully reproduced in drawings, 
especially in pathological conditions, with a full description of 
details appended, but certain particulars were not explained, for 
instance, why veins crushed by the arteries on the disc are not 
changed at all by them when crossed on the retina. Or, you can 
see reproduced arterio-venous compression and no explanation 
given. In Frost’s excellent atlas, I found a few examples 
of this, e.g., in Drawings 14, 74, 75, the fixation of the 
vessels at the crossing points, with venous compression, is faith- 
fully reproduced, but no description or explanation of the 
phenomenon is given, although usually Frost’s description is very 
full and detailed. In the commentary on drawing No. 80 he 
describes the phenomenon of arterio-venous compression, but does 
not explain it. In Fig. 84 he simply points to a gap in the vein 
where the artery passes; he faithfully reproduces the white lines 
which accompany the sup. temp. vein, especially where it crosses 
the artery, but he does not explain or even mention them in his 
description. In Fig. 86, the sup. temp. vein is crossed by the 
artery, and is centripetally deflected without any mention in his 
description of this remarkable phenomenon. In Fig. 87 is repro- 
duced the perivasculitis of the sup. temp. vein, but not mentioned 
in the text. Of modern text-books, I shall mention De Schweinitz. 
In plate No. 1V—albuminuric retinitis—the sup. temp. vein is de- 
pressed, crushed and “‘ banked ”’ by the artery at the three cross- 
ings, but the author does not describe or explain this important 
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phenomenon. It means only that Frost and De Schweinitz either 
forgot to describe this or else overlooked it. But the drawing is 
a true reproduction of what they repeatedly saw in the fundus and 
needs explanation. Further on, the reader will see that in dis- 
cussing these phenomena I have come to some conclusions, 
only indirectly connected with the purpose of this paper, but point- 
ing to a solution of some undecided anatomical questions. 

The vessels of a normal papilla, such as that of a child, show 
some particulars worth describing. They are very important for 
the proper understanding of pathological conditions—the basis of 
pathology being anatomy and physiology. In the trunk of the 
optic nerve both central vessels travel together in the middle of the 
nerve, surrounded by fibrous tissue, which forms a sheath around 
them (Bridgett). As Weigert pointed out, and as I shall ask the 
reader to keep in his mind during the rest of this paper, the 
vessels are after all foreign bodies in the central nervous system. 
And, as in the case of a foreign body, they are surrounded and 
separated from the proper nervous system by connective tissue. 
The lymphatic vessels run along the arteries and veins, and their 
walls, if they exist as a separate entity, blend together with the 
adventitia and form what has been called, and what I shall also 
call, a ‘‘ perivascularis.’’ The sheath of the optic nerve must have 


elastic walls to allow of the enlargement and partial collapse of 
the vessels during their pulsation. The lamina cribrosa embraces 


the vessels more closely. This is evident from the fact that the 


vein is often enlarged on the papilla just before entering the 
lamina—it looks like a leech—although the subject is a young 
person without any sign of sclerosis. Frost mentions this fact on 
p- 119. Pathology also points to the fact that this distension of 
the vein means an actual impediment to the venous outflow. It 
is the customary place for a venous thrombus. It sometimes 
happens that with the ophthalmoscope one can follow the central 
vein deep down into the papilla. It is, of course, impossible to 
decide clinically what kind of a lamina exists in such cases, but 
it is probable that it is an unusually thin one. If the vein happens 
to be pulsating, or if it be made to pulsate by finger pressure, you 
can see its sheath definitely segregated by white lines from the 
surrounding tissue of the disc. The sheath fills up with the inter- 
ruption of the venous outflow, and partially, but not entirely, 
collapses with the emptying of the vein in which a tiny stream of 
venous blood is still visible. It means that this sheath is very 
elastic. Its contour is often not a straight one, but of a zigzag 
form. 

On the disc the vessels are very often accompanied by white 
lines. They are very beautiful, if strongly marked, especially on 
the rosy discs of children. Sometimes they are very fine and can 
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be seen better with red-free light. These white lines were noticed 
and described long ago as, for instance, Gowers, Rémer, etc., and 
in text-books the reader is warned not to confuse them with patho- 
logical conditions ; but authors are rather reticent in their explana- 
tion of the nature of these white lines. Some simply mention 
them ; others speak of their probable structure. Juler, on p. 205 
of his text-book, says that they are ‘‘ due to a prolongation of the 
connective tissue, which supports the vessels while in the sub- 
stance of the optic nerve, beyond the lamina cribrosa. The tissue 
does not extend beyond the margin of the disc.’’ Let me state 
immediately that it does sometimes extend beyond the disc, usually 
as a‘‘ tongue’ accompanying the large vessels and finishing 
rather abruptly a short distance from the disc. ‘This may be seen 
in many normal fundi and Fig. 6 is an illustration of this particular 
point. The vessels do not show any particular sclerotic changes, 
except perhaps a small banking of the sup. temp. vein between the 
first and second crossings, but the white lines are strongly repre- 
sented ; they accompany the vessels on the disc and on the retina 
near the disc. Although there is some disease of the macula these 
lines are physiological. As a contrast, plate 8 shows pathological 
white lines. On the living fundus the difference is more striking. 
The physiological white lines are usually whitish or greyish and 
finer; the pathological ones are distinctly white, glittering and 
clearly defined. They usually accompany the vessels from the disc 
far along the retina, and are not absent at crossings. There can 
be no doubt or difference of opinion as to their structure as shown 
in plate 8. They are the result of perivasculitis, an inflammatory 
process along the vessels. 

I saw in one patient the physiological white lines on the disc 
and, in addition, a narrowing of the vein when entering the 
lamina, The sup. cent. vein was composed of three veins, all join- 
ing together on the disc, the third vein entering the common 
vessel from behind. The vein was in the form of a large pear, 
the narrow end of which was seen deep in the lamina, very con- 
stricted. Sometimes the white lines are much stronger in one 
particular part of the disc, and then they present a very striking 
picture indeed: What do these white lines represent ? 

I quoted above the opinion of Juler, but in Graefe-Saemisch, 
Vol. VII, p. 22, one finds a most surprising sentence: ‘‘ With 
the lesser degrees of loss of translucency of the vessel-wall the 
blood column is seen accompanied on both sides with whitish lines, 
sometimes only on the papilla, or more seldom, in the immediate 
neighbourhood of their appearance on the disc, sometimes far 
away in the retina.’’ In view of this statement it was worth while 
describing the physiological white lines, which have nothing to 
do with loss of translucency and are often seen in perfectly normal 
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fundi. True enough, after confusing different phenomena, Prof. 
Leber farther on makes a remark, that it is possible that the white 
lines at the point where the vessels emerge from the disc are not 
pathological ; they represent not the wall of the vessel, but only 
the surrounding tissue. I shall state here briefly that, in my 
opinion, in the early stage of retinal sclerosis the white lines 
appear first of all at the crossing points of the vessels, in 44 per 
cent. of the first group and 65 per cent. of the second, more 
advanced cases (vide analytical table). The white lines on the 
retina are very seldom seen (in 2 per cent. of the first and 4 per 
cent. of the second). White lines on the disc are found in about 
the same proportion in both groups, 46 per cent. and 40 per cent. 
The best proof that they are physiolegical and have nothing to 
do with sclerosis is that they do not increase in the second group 
and in this respect, they stand out alone from all other signs of 
sclerosis. The difference between Leber’s opinion and mine is 
therefore considerable. 

Salzmann does not describe these white lines as a separate item. 
He states only that the retinal part of the optic nerve does not 
contain any mesodermic elements, except the vessels with their 
adventitia (p. 106). He is entirely correct. A priori, the opinion 
of Juler must be wrong. The lamina cribrosa affords so little 
room that the nerve fibres lose their myelin sheaths to enable them 
to pass through it. The vein is distinctly narrowed. The artery 
alone is not affected. It would be logical to think that the vessels 
passing through the lamina are denuded also ad maximum, or at 
least deprived of the rich connective tissue which surrounds them 
at the margin of the optic nerve. Romer (p. 290) thinks that 
‘* the whitish lines around the retinal vessels may be a congenital 
anomaly. These white brilliant lines, accompanying the vessels, 
ought to be explained as a prolongation of the connective tissue 
of the lamina cribrosa.’’ In Fox’s and Poulard’s text-books I 
did not find a word on this subject, or possibly I overlooked it. 
Fuchs’s opinion is very similar to that of Romer. It is surprising 
that Bailliart never mentions or describes them in his book, but 
Gunn, in Gowers’ Medical Ophthalmology, describes and tries to 
explain them. On p. 14, ‘‘ Such an appearance may often be seen 
near the centre of the disc, where the amount of such tissue varies 
much, apart from any disease. . . . It has been thought that 
this tissue is sometimes a result of chronic congestion of the disc, 
but the condition is so common that its presence alone is of little 
significance. | When a vessel curves over the edge of a hollow 
central cup and is seen foreshortened, the white tissue of the wall 
often appears as a ring around the blood column.’’ The reader 
can appreciate that Gunn understood that it is the wall of the 
vessel we see. 
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I am inclined to think, however, that the explanation may be 
a different one. The retinal vessels lie among the nerve fibres, 
being surrounded by their adventitia and neuroglia. Approach- 
ing the disc, the largest of the nerve fibres are thicker in the 
sagittal diameter. They all converge fan-like from the periphery 
to the centre to pass through the disc and lamina cribrosa. Accord- 
ing to Salzmann they do not lose their neuroglia, and so they 
overlap one another. The optical result will be that the adven- 
titia with thickened neuroglia will be more refractory to light, 
which means it will be more visible. The adventitia itself is 
naturally thickened from the periphery to the centre, and it is 
thickest at the disc. The adventitia is rich enough even in the 
veins, their one point in common with the arteries; otherwise the 
vein is easily collapsible, because it is deprived of the tunica 
muscularis. Add to these two factors, the optical contrast of a 
rosy or whitish disc, and they will be even more marked. I men- 
tioned previously that sometimes you can follow the canal of the 
central vein deep into the papilla and you can see its wall dis- 
tinctly segregated from the disc proper. In a few cases I could see 
the wall of this canal becoming white lines around the primary 
venous branches on the disc, or better said, blending completely 
with them. I mean that those white lines are the point where the 
adventitia (perivascular) of the vessels is separated from the 


nervous tissue of the disc. Remember the statement of Weigert ! - 


It is a fact long known that the retinal arterioles and arteries are 
surrounded by a sheath of glia and thus isolated from the nerve 
fibres. That this is a very complex structure was shown by 
Kriickmann, and will be fully discussed when speaking of the 
normal retina. Here it is important only to realise that, fine and 
thin on the arterioles, this segregating membrane naturally in- 
creases with the size of the vessels, reaching its maximum on the 
disc ; and I cannot decide yet, and, as far as I am aware, it is not 
yet definitely known, whether it ceases when reaching the lamina 
cribrosa, or, transformed in the ‘‘ connective tissue meniscus ”’ of 
Kuhnt, passes through the lamina surrounding the central. 
vessels to be blended and transformed in the fasciculus which 
surrounds them in the trunk of the optic nerve, and which was 
recently closely examined and described by Bridgett. It means 
that the vessels are running on the disc through separate channels, 
formed by the neuroglia and their own “ perivascularis,’’ and that 
these channels are often, but not always, visible. These channels 
are elastic ones and so allow the pulsation of the vessels. But still 
they exercise a definite pressure on them. The artery with its 
strong muscular wall can withstand this pressure easily and is not 
affected by it at all, at least, ophthalmoscopically, just as it is not 
affected by the pressure of the lamina cribrosa. The vein with 
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its weak and collapsible wall will show this pressure when enter- 
ing the lamina cribrosa. It is distended on the disc where it goes 
through a narrow opening in the lamina. It is larger in the 
normal fundus just on the border of the disc, 1.e., on the retina, 
before entering the disc. It is such a usual phenomenon and so 
clearly physiological that I did not consider it in my classification. 
In children and healthy young people, if you follow the vein care- 
fully from the periphery towards the disc, you will often see the 
veins or vein distinctly narrowed as soon as they reach the disc, 
and remaining so narrowed, or even more so, until they reach the 
lamina. It is not the abrupt ‘‘ banking ”’ of arterio-venous com- 
pression ; it increases gradually, and it is very well demonstrated 
by the nasal superior branch on plate No. 25, and by both vena 
inferior and superior on plate No. 2, and by the sup. temp. vein 
on plate No. 3. Especially noteworthy is plate No. 4—one can see 
this gradual narrowing of the inf. cent. vein which is formed by 
two branches, and which is in the middle of the disc narrower 
than either of its constituents. ‘The sup. nasal vein evidently 
would be the same, but it is crushed by an artery, deflected centri- 
fugally and ‘‘ banked.’’ The reader can see immediately the 
difference between the gradual narrowing of the lower vein and 
the abrupt difference in the upper one before and after the cross- 
ing. Sometimes all the veins are narrowed, sometimes only one or 
two, and the rest are not affected. The pressure on the vein is 
exercised from the sides in the horizontal meridian; if it were in 
the sagittal direction the vein would be flattened, as sometimes 
happens in cases of glaucoma or even in normal eyes on the disc 
itself, as will be described immediately. It is possible, of course, 
that the veins are narrowed, but become deeper, i.e., they change 
their larger diameter from the horizontal meridian to the sagittal 
one; but it is impossible to decide this point with the 
ophthalmoscope. 

The importance of realising the existence of these strong meso- 
dermic channels will be easily grasped if we turn for a moment 
from the normal fundus to the pathological one. On the disc the 
vessels are crowded together; they are the largest; they press 
against one another ; they have to squeeze through the lamina; the 
pressure of the blood from within on their walls is higher than in 
the vessels on the retina, because immediately behind lies the 
lamina, a strong obstruction for the blood-flow, as described previ- 
ously. Therefore, all conditions for a haemorrhage are more 
favourable on the disc than on the retina. Gunn, in Gowers’ book, 
thinks that a haemorrhage from the retinal vessels on the disc is so 
rarely seen because they are so well supported by the intraocular 
pressure. There is some truth in this idea, but it cannot explain 
the well-known fact that haemorrhages on the disc are very rare 
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in comparison with retinal ones. The unfavourable conditions of 
the disc affect the inside of the vessels, and the lamina is the usual 
spot for venous thrombosis. On their outside the vessels are so 
well supported by their meningeal channels that a haemorrhage per 
rhexis is practically impossible, and per diapedesis is also very 
difficult. One of the common haemorrhagic conditions in the fundus 
is undoubtedly thrombosis of the central vein or its branches. 
‘** Most of the haemorrhages are on the retina, especially immedi- 
ately near the papilla, and the disc itself is comparatively free. The 
haemorrhages are constant. They occupy nearly exclusively the 
peripapillary area,’’ Poulard p. 1043. The same cause, strong 
support for their walls, ought to make aneurysms on the disc more 
rare, although the conditions for their occurrence are more favour- 
able here than on the retina. In my cases I had only two 
aneurysms on the disc and four on the retina, too small a number 
to show anything. Most of my aneurysms were caused by the 
crushing of one vessel by another, as is shown by plates No. 30, 
31, 32. The vessels, especially the veins, are much more crushed 
on the disc than on the retina; therefore, one would also expect 
more aneurysms on the disc; but this is not true so far as my cases 
are concerned. Of course, aneurysms of another type, secondary 
to arterial obliteration, will be seen more often on the disc than 
on the retina. I am under the impression that in Gowers’ book 
Gunn also thinks that miliary aneurysms on the disc are extremely 
rare. 

When the vessels emerge from the lamina cribrosa they may be 
subjected to the same pressure as in the retina, or to a pressure 
which is higher than that in the retina, but lower than that of the 
lamina. The narrowing of the vein as described above is in itself 
a proof that on the disc they are under greater pressure than on 
the retina. This pressure must be less than that of the lamina, 
otherwise we should not see the venous pulse most clearly (though 
not exclusively) on the disc. We have much clinical evidence 
that on the disc the vessels are under considerable pressure from 
above, in the sagittal meridian, squeezed so to speak, between the 
lamina cribrosa behind and something else in front. In children 
and young people alike, in many instances, in a perfectly normal 
fundus, the arteries cross the veins on the disc and crush them 
severely. The same vessels cross again on the retina, or some- 
times in the immediate neighbourhood of the disc, without any 
change in their calibre and without any white lines accompanying 
them at the crossings. Evidently then something else besides the 
intraocular pressure presses the arteries on the underlying veins 
in a normal eye. Usually in such cases the white lines are also 
more strongly marked. On the other hand, although the veins 
are severely crushed on the disc they are very seldom displaced by 
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the arteries. It is a striking feature in many advanced sclerotic 
fundi to see the veins at the retinal crossings severely deflected 
and crushed, but on the disc only crushed. On the other hand, 
even in children in a normal fundus a deflection of the vein on the 
disc, usually with crushing, may sometimes be seen. I mean to 
say that such a deflection of the vein by an artery on the disc is 
usually congenital. It is not a sign of sclerosis, it cannot be pro- 

duced by sclerosis, but may be aggravated by it. The lateral © 
channels fix the veins firmly and do not easily allow any displace- 
ment, although they do allow the crushing, i.e., pressure from 
above. In the sclerotic eye, on the other hand, one would logically 
expect the crushing of the vein to be stronger on the disc than on 
the retina. The smallest artery, nearly invisible, may crush severely 
a large vein on the disc, whereas on the retina a large artery 
does not affect it. Such is the case in plate No. 5, where the sup. 
temp. vein on the disc is crossed by a thin reddish streak (arteriole) 
which is so thin that it can only be seen at the point of crossing— 
it shows an hour-glass contraction, is definitely ‘‘ banked,’’ but 
not deflected, although on the retina it is crossed by the large a. 
temp. sup. without any change. Severely crushed veins on the 
disc of a sclerotic eye can also be seen in plate No. 23. In plate 
No. 4 two superior veins are crushed and banked by the artery. 
It is well-shown in plate No. 16. The patient (of Mr. Batten) 
was a woman aged 70 years; blood pressure 210/130. The 
retinal crossings of the vessels are drawn as normal, except that 
their translucency is lost; but on the disc the v. cent. inferior is 
severely crushed, banked by the artery and sharply deflected centri- 
petally against the direction of the arterial blood-flow. With 
these illustrations in mind, the reader will better be able to under- 
stand the description of my cases. In a few of them I had direct 
evidence, in my opinion, that all this havoc with the veins is 
wrought not so much by the arteries as by their ‘‘ perivascularis.”’ 
The vein and the artery are running close to one another on the 
disc. One can see them on the same level—they are only touching, 
the artery not crossing or covering the vein, and still this portion 
of the vein running close to the artery is narrowed. That this 
means an actual impediment to the venous blood-stream is proved 
by the fact that the peripheral end of the vein is enlarged and 
‘* banked ’’ just before the point where the vessels are approach- 
ing each other. The artery may even go under the vein on the 
disc, just in the centre, and then push the vein away. In one case 
both veins crossed in front of the arteries and had ampulliform 
dilatations. It was difficult to decide whether they were aneurysmal 
because the entrance in the lamina was too narrow, or whether 
they were flattened by the underlying arteries. The patient was a 
healthy boy aged 10 years. In another case the sup. temp. vein 
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was sharply deflected centripetally by the artery on the disc; 
farther down, on the retina, the artery again crossed the vein, and 
the vein the artery, without any change at all, but on the disc all 
the vessels and their crossings were accompanied by white lines. 
Such cases prove that the ‘‘ perivascularis ’’ and not the size of 
the artery is the cause of the crushing. A small arterial branch 
(1/8 of the vein approximately) crushes the inf. cent. vein causing 
it to have an ampulliform dilatation from this point up to the border 
of the disc, and a large artery crosses the sup. temp. vein also on 
the disc without any change in the vein. On the disc the deflection 
of the vein by the arteries is congenital and not sclerotic, because 
in spite of being well deflected by the same artery, the vein is not 
crushed and the venous pulse is not interrupted. If it were a 
sclerotic crossing, the vein would be crushed and the venous pulse 
interrupted. But the supreme test is furnished by the fact that 
sometimes the vein on the disc, when crossing an artery, is defi- 
nitely flattened. One can see the calibre of the vein increased at 
the crossing and decreased immediately after. Moreover, in most 
cases the artery can be seen clearly or dimly through the vein. It 
is especially striking when it occurs in the sclerotic eye where all 
other vessels have lost their translucency at the crossings, even 
where a small artery crosses a large vein, or a tiny vein a large 
artery. This is a very striking appearance, but it is very difficult 
to draw. On plate No. 34 in a highly sclerotic eye, an attempt 
has been made to show it; the branch of the sup. temp. vein 
crosses an artery on the disc, the vein is flattened and the artery 
can be seen dimly through it. The vein is crossed further up 
by an artery at the border of the disc and is crushed and 
‘* banked.’’ The explanation is a simple one. The blood-stream 
of the vein is so thinned by the flattening that it allows the artery 
to be seen through it. I cannot find any other explanation of this 
remarkable phenomenon of the flattening of the veins on the disc 
only, except by admitting that they are squeezed between the 
lamina cribrosa from behind and some structure in front. This 
explanation is proved, in my opinion, by one of my cases of 
sclerotic fundus, where a vein crossed the artery three times, both 
vessels being of equal size, one of these crossings being on the disc 
where the vein was distinctly flattened and the artery clearly seen 
through it, and then twice on the retina, without any sight of the 
artery. I saw this flattening in 40 cases out of 464. If this flatten- 
ing of the vein occurs just at the point where the vein crosses the 
artery on the border of the central cup, before dipping into the 
centre of the excavation, then it may also be explained by the 
collapse of the venous wall when bending at a sharp angle over 
a rigid artery. No other explanation except pressure from above 
is available, in my opinion, when this flattening occurs anywhere 
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else on the disc. Twice I have seen a medium sized artery cross- 
ing a vein larger than itself on the disc. The vein was crushed, 
flattened and had strong white lines on both sides of the crossing. 
They were sclerotic eyes, with a loss of translucency of all other 
vessels, but this artery allowed the vein to be clearly seen through 
it. It was a beautiful picture of three portions of the vein, like a 
flattened violet band. 

A very curious sight may be seen if the vein be dilated like a 
leech before dipping into the lamina cribrosa. If a small artery 
crosses the vein nearer the periphery, the head of the leech will 
be distinctly cut off from the body by the white lines at the 
crossing. 

In one sclerotic eye, the vein appeared to form two varicosities. 
The venous pulse was present. I collapsed the vein by pressure, 
and came to the conclusion that this appearance was simply due 
to a promontory of disc-tissue, which squeezed itself on the lumen 
of the vein and was, of course, congenital. What can be the 
nature of this mysterious something in front of the disc? We can 
immediately exclude the membrana limitans retinae interna and 
the corpus vitreum, as their pressure is the same everywnere, and 
I did not see any of the above-described phenomena on the retina. 
Moreover, in three sclerotic fundi, in the retina I saw the vein 
distinctly elevated when crossing the artery, a condition which I 
have never seen on the disc, and which is very seldom seen on 
the retina; only three times in more than 900 fundi. 

In one case I saw a vein crossing the junction of two arteries 
and the arteries themselves; the vein was distinctly elevated and 
perhaps also flattened. As the vein was stretched over two 
arteries, probably this flattened it. Otherwise the explanation is 
very simple. Exactly the same would happen to a soft, elastic, 
collapsible tube full of liquid, if it lay over a hard, rigid, non- 
collapsible tube also full of liquid and approximately of the same 
size. If the pressure from without were increased, the collapsible 
tube would be flattened against the rigid one. This is exactly 
what happens on the disc, and is the best proof that the vessels 
on the disc are under the same pressure as on the retina, plus 
something else. The nerve fibres cannot exercise this additional 
pressure. They are thickest at the junction of the retina and disc 
and thinnest towards the centre of the disc, so that the phenomena 
under discussion ought to be seen not on the disc but on the retina 
near the disc. They are not seen there, however, and their 
maximum occurrence is nearer the centre of the disc. Besides, in 
most cases of myelinated fibres, which are much thicker, of course, 
than the non-myelinated ones, the retinal vessels (even the usual 
sufferer, the vein) emerge from them without any change in their 
volume. The reader can see this for himself in the drawings of 
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Frost, Nos. 35, 86, 37, 38, in Fox’s Ophthalmology, p. 359, 
in Foster Moore’s Medical Ophthalmology, p. 231. Well, then, 
if not the nerve fibres, perhaps the neuroglia? But the neuroglia 
accompanies the nerve fibres and does not reach the centre of the 
disc. In a few cases, I saw a very peculiar phenomenon. Some 
of the vessels on the disc can be seen covered by a thin and narrow 
white bridge, connecting the lower part of the disc with the upper, 
in the same sector. I never saw this in the centre of the disc; it 
was always near the periphery of the disc. The vessels, when 
crossed by those fibres, were not affected by them in their lumen, 
nor in their direction. I think that those fibres are anomalous, 
congenital bands of neuroglia. In one of my cases a ‘‘ tongue ”’ 
of whitish tissues starting from the centre of the disc is probably 
neuroglia, in which the artery and vein run without any change 
in their lumen. Gradually, as they passed farther down in the 
retina, they lost this whitish tissue on their outer side, but still 
preserved it between them. I can only explain this as a visible 
proof of those hypothetical channels formed from neuroglia and 
perivascularis, through which the vessels run on the disc. Only 
once have I seen those white fibres slightly affect the vein. 
Altogether I have seen that in eight cases out of more than 900 
fundi. Therefore, we are left with one conclusion only, that there 
is a special membrane, transparent and strong, covering the disc 
on its inner retinal surface and pressing upon the vessels in the 
sagittal meridian. In six cases out of more than 900 fundi, I saw 
a thick membrane, connected with the lamina cribrosa, always 
arising from the centre of the disc and covering a more or less 
considerable part of the disc with its vessels and part of the adjacent 
retina, It was always of a whitish colour, thin and translucent, 
and irregular in contour. The vessels were not affected by it when 
passing through it. Gunn, in Gowers’ Medical Ophthalmology, 
page 6, states that ‘‘ peculiar white films sometimes lay in front 
of the vessels on the disc, looking like fragments of tissue paper 
or white gauze, and allowing the vessels behind to be dimly seen. 
They are usually congenital, the relay of the tissue at the back of 
the vitreous.’’ He also gives a picture showing the retinal vessels 
not altered by this membrane. The difference between this descrip- 
tion and my cases is chiefly that I never saw the whole disc covered. 

When I came to the conclusion that there existed a special mem- 
brane on the disc, I also formulated at the same time a speécial 
theory for the explanation of arterio-venous compression. 1 did 
not feel at all at ease as I could not find any anatomical evidence 
in the text-books. Frost does not even mention the possibility of 
such a membrane; it is the same with Parsons, Fuchs, Romer, 
Fox. Salzmann states distinctly that the vessels are covered on 
the papilla only with a thin sheath of glia, which is stronger at 
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the bottom of the physiological excavation; but, in his opinion, 
there is not even a proper membrana limitans interna present, as 
this is the spot, where there were in embryonic life the arteria 
hyaloidea and the canalis hyaloideus. The pathology of retinitis 
proliferans also shows that there does not exist here a special 
demarcation from the corpus vitreum. An opinion rather damag- 
ing to my theory of a specially strong membrane ! 

Therefore, it was a great relief to me to find a few encouraging 
remarks, after my own work was accomplished, in Ginsberg’s 
book, published in 1911, and as far as it is possible at present, a 
complete anatomical confirmation of my, deductions in an impor- 
tant paper by Prof. Kriickmann, published during the war. This 
was all the more important as Kriickmann studied the subject as 
a purely anatomical one, and his work was far removed from any 
connection with the sclerotic fundus. 

Ginsberg points out the fact that if the connective tissue and 
the glia are less developed at one part of the papilla, the excava- 
tion will be larger at this spot. The surface of the papilla is 
covered, according to Elschfiig, by a membrane which is some- 
times very thin and sometimes much thicker, and which seems to 
arise from the central fasciculus of connective tissue. The number 
of nuclei diminish rapidly near the border of the disc where this 
membrane joins the membrana limitans interna.. The reader is 
referred for more particulars to the original book of Ginsberg. 

Of the utmost importance is the paper of Prof. Kriickmann, 
where he gives photoplates of his microscopic preparations, which 
struck me with their exquisite beauty and remarkable clearness 
and precision. By the kindness of Prof. Kriickmann I am able 
to reproduce a few of these plates and they will be found as Figs. 
1, la, 1b. While holding the chair of ophthalmology at KGnigs- 
berg he had the opportunity of injecting Zenker-Spuler’s fluid 
into the head of a young criminal immediately after his execution. 
In this way he obtained excellent anatomical evidence of. the dis- 
tribution and structure of the supporting tissue in the papilla and 
retina. Kriickmann states that Bergmann was the first to see, in 
1857, a special membrane on the surface of the cerebellum ; Retzius 
described it on the surface of the cerebrum, and Held found 
present everywhere on the surface of the central nervous system 
a constant glious membrane, membrana limitans gliae superficialis, 
which exists also on the surface of the optic nerve as an unbroken 
membrane. We have known a long time of the existence of a 
similar membrane on the retina—membrana limitans interna; but 
also on the outer surface of the vessels of the cerebrum and spinal 
cord we encounter a homologous formation of the glia, membrana 
limitans gliae perivascularis. Does the reader remember the 
sentence of Weigert? This membrane was first discovered by 
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Held and again described later by Kriickmann himself. It is 
extremely difficult to discover, because one has to use especially 
fine methods. Probably these technical difficulties are the reason 
why, according to Kriickmann, many authorities doubt, or simply 
deny, its existence. When successfully treated, the membrana 
limitans gliae perivascularis may be recognised anywhere on the 
optic nerve and the retina. The limitans gliae perivascularis is 
very thin and easily torn. The point where the membrana 
limitans gliae perivascularis meets with the membrana gliae super- 
ficialis is called by Held, glia marginalis. All these three mem- 
branes are also present on the optic nerve. 

The first layer—a mesodermic one—is limitans perivascularis. 
It forms a barrier between the connective tissue in which the vessels 
run and the nerve layer, and is called by Kriickmann, ‘ border- 
skin,’’ ‘‘ Grenzhaut.’’ The second layer is the ‘‘ border-leaf,’’ 
‘ Grenzshicht,’’ with fibres and threads of the reticulum of the 
glia, and corresponds to the membrana basalis retinae. The 
third layer, which, according to Held, is not always present, con- 
sists chiefly of fibres of the glia—‘‘ Gliamantel.”’ This is, 
briefly, according to Kriickmann, the structure of the surface of 
the papilla. The reader is referred for further particulars to the 
original article. The structure is a complicated one and through 
it the vessels run, enveloped on all sides and in addition covered 
over from above. 

Let me recapitulate. In my opinion, the vessels of a normal 
papilla run through a perivascularis which is in itself a very com- 
plicated and strong structure. It probably contains lymphatic 
channels and may be reinforced by neuroglia. The same difficulty 
which the optic nerve experiences when passing through the 
lamina cribrosa is experienced by the retinal vessels when pass- 
ing through the structure of the disc, squeezed, as they are, later- 
ally and sagittally. The veins adapt themselves by becoming 
narrower than on the retina. The white lines, which accompany 
the vessels on the disc, are the points where their ‘‘ perivascularis ”’ 
meets the tissue of the disc proper, and where the connective tissue 
is at its maximum. It is probable that these white lines may be 
more easily seen in the sclerotic eye, which, logically, is only 
to be expected, but in this case the sclerosis is only aggravating 
a pre-existing condition and is therefore making it more markedly 
evident—an important thesis, which often lies at the root of many 
phenomena of retinal vascular sclerosis. Therefore, all the 
various vascular changes seen on the disc such as white lines 
accompanying the vessels or at their crossings, crushing of the 
veins by the arteries, déflection of the veins by the arteries, flatten- 
ing of the veins when crossing the arteries, and their collapse or 
banking, although easily explained by mechanical causes, cannot 
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be regarded as pathological even in a highly sclerotic fundus, as 
it is impossible to differentiate them from congenital ones. These 
considerations may be verified by a glance at the analytical table. 
In Group A, where the blood-pressure was normal—average 
128/84, I saw white lines on the disc in 46 per cent. In Group B, 
where the blood pressure was moderately high, 200/110, they were 
present in 40 per cent., i.e., in nearly the same number. Even in 
diabetes—a disease notorious for its sclerotic vessels—I saw them 
only in 41 per cent. These percentages may be a coincidence; 
another observer may in his cases find white lines more or less 
frequently, but the important fact is that they do not increase in 
frequency with the progress of sclerosis, whilst all other signs do. 
How important it is to make all the foregoing distinctions I have al- 
ready shown when criticising the opinion of Prof. Leber. Gunn, on 
p- 198, when describing the perivascularis in Bright’s disease, 
says: ‘‘ Ultimately the thickening becomes great and may cause 
a white line to be seen on each side of the vessel. This appear- 
ance, however, is also seen in cases of a natural excess of connec- 
tive tissue about the vessels on and near the disc.’’ In my opinion, 
these appearances have nothing in common; the first is patho- 
logical, the second chiefly physiological. 


The Normal Retinal Vessels 


The anatomy of the retinal vessels is not quite clear at present. 
They lie chiefly in the nerve fibre layer, sometimes being above 
the common level of the retina, in which case they form little 
grooves. The arteries are composed of intima, muscularis, which 
varies in amount with their size, and an abundant adventitia. The 
veins have no muscular coat. A common and remarkable feature 
of all retinal vessels is the fact that the connective tissue and 
elastic elements of their walls increase with age, from childhood 
onwards. The veins, lacking the muscular coat are rich in elastic 
fibres ; they possess a well-developed adventitia. The existence of 
a ‘‘ perivascularis ’’ on the retinal veins has been known for a long 
time; it was already known to Frost. Ginsberg says that ‘‘ the 
veins and capillaries of the retina have perivascular sheaths, 
formed of endothelial cells (as in the brain) and which form with 
the wall of the vessels a perivascular chamber; therefore, the 
capillaries and smallest veins look like tubes of endothelium which 
go through a larger endothelial pipe,’’ (p. 308). The presence of 
the perivascularis and especially the réle of the perivascular 
chamber or channel were not always so clearly described and the 
opinions of the authorities were divergent. According to Bailliart, 
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Rochon-Duvigneaud did not think that these perivascular channels 
were lymphatic spaces. Prof. Kriickmann’s work, which has been 
quoted above, decided the issue. The capillaries of the retina are 
covered with endothelium on their inner surface (e—in the illus- 
tration). The endothelial cells are fixed to the membrane which 
corresponds to the intima of the larger arteries and which is the 
wall of the capillary. The outer surface of this wall serves as the 
inner wall of the lymphatic channel. The outer wall of this 
lymphatic channel is formed by a strong membrane, composed of 
membrana limitans gliae perivascularis (P.) and membrana piae 
accessoria (p.). The space between the outer and inner walls, which 
corresponds approximately to a quarter of the lumen of the capil- 
lary itself, is filled by loose connective-tissue fibres. This space also 
possesses its own endothelial cells (C.). Over the external wall of 
this lymphatic channel, which corresponds to the outer wall of the 
adventitia and which is formed, as mentioned above, by two glial 
membranes, comes the third membrane—membrana basalis gliae 
—-which is formed not by Miiller’s fibres, but by broad and 
prominent neuroglial cells. An interesting feature is that these 
glial cells are very abundant in the angles between the divisions 
of the vessels ; they are more numerous there than anywhere else. 
Kriickmann shows that the perivascular channels are undoubtedly 
lymphatic vessels. Such are the brief particulars of this note- 
worthy paper, where the fine microscopic preparations leave no 
room for doubt as to their correctness. He could not, however, 
prove the existence of these lymphatic vessels in the walls of the 
retinal arteries and veins. The vessel walls and their surrounding 
connective tissue were always so compressed that, histologically, 
no space could be demonstrated by Kriickmann. Logically they 
ought to exist there also. Their presence has been proved in the 
case of the capillaries and optic nerve. Can we imagine that the 
flow of lymph commences around the capillaries, disappears 
around the arteries and veins, and appears again on the disc? 
Frost thinks that the existence of a perivascular space around the 
veins is proved. I am inclined to think that, although histologic- 
ally not proved, the ‘‘ perivascularis ’’ of the retinal arteries is no 
less a complicated structure than that of the capillaries. The 
arteries possess a well-developed adventitia with abundant elastic 
fibres, which varies directly with the size of the vessel. The 
fibrillar connective tissue also exists in the arteries of the retina, 
which possess, as mentioned above, a definitely developed, but not 
very strong, muscular coat. ‘‘ The smaller the artery, the less 
muscle does it possess; in the larger branches the muscular coat 
consists of 2-3 circular layers with some longitudinal fibres, in 
the smaller it is reduced to one layer only, and in the smallest to 
a few muscle cells. The amount of connective tissue increases 
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correspondingly.’’ (Ginsberg.) It is a point of some interest that 
in Gowers’ book, p. 200, we find an anatomical picture of the 
pathological process in the retina, where the author remarks: 
‘* The wall of the artery itself appears to be blending with the 
connective tissue of the adjacent retina. . . . An even more 
remarkable example of the effects of the thickening of the arterial 
wall is seen in Plate X, Fig. 1, in which the increased tissue of the 
wall is apparently in the outer wall and ceases abruptly.’’ This 
is, in my opinion, the best proof of the keen eye of Marcus Gunn, 
who caught sight of a phenomenon and registered it correctly, 
although he was unable to explain it and wondered what it could 
be. Parsons, on p. 1286, states that the central retinal artery con- 
sists of an endothelial lining, elastica interna, a relatively thick 
muscular coat with scanty elastic fibres and a connective-tissue 
adventitia, fading indefinitely into the surrounding connective 
tissue and containing an abundance of irregularly disposed fine 
elastic fibres. 

The vessels of the normal retina usually form waves, mostly in 
a lateral direction. That is why I came to the conclusion that it 
was difficult to decide whether in any given case the tortuosity of 
the vessels was increased or not. If only one vessel showed 
tortuosity, or many, especially smaller vessels, were ‘‘ cork-screw,”’ 
then I regarded the tortuosity as a pathological one. On the 
other hand, these lateral waves are a pitfall when describing and 
explaining arterio-venous compression of the sclerotic fundus. An 
artery may happen to cross a vein just over such a wave, and the 
deflection of the vein in such a case is not pathological, but con- 
genital. At most, as on the disc, the sclerosis in such cases will 
aggravate a pre-existing condition, but will not create a new one. 
A good illustration of this can be seen in plate No. 24. The end 
of the sup. temp. artery crosses the vein twice, the vein being 
deflected the first time centrifugally, and the second time centri- 
petally. The symmetry of both waves suggests that the vein would 
be of the same shape in any case, independent of the arterial cross- 
ing, and that the artery simply meets the vein in two opposite 
directions because of the change in the course of the artery itself. 
Therefore, I consider as pathological such deflections of the vein 
as exist only at crossing points, but nowhere else; or if they are 
so exaggerated as to be put out of all proportion to other waves 
on the same vein. Besides the lateral waves, the vessels may be 
tortuous in the antero-posterior meridian. Prof. Leber and Gunn, 
to quote only two, think that such a wave is always a pathological 
one, caused by retinitis or exudation covering a part of the vessel. 
In Leber’s opinion, in physiological antero-posterior waves the 
vessel remains on the same level. I beg to differ. In a normal 
fundus one may see, though not often, an antero-posterior wave. 
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Part of a vessel may be observed to dip down in the retina, and 
to see it clearly one has to change the refraction, when the vessel 
will be seen distinctly, sharply outlined, like other parts of the 
same vessel. In pathological cases the contour of the vessel is 
oedematous, not sharp, as if covered with a veil or a thin layer of 
water. In one sclerotic fundus, in the right eye, I saw a small 
vein, coming from above and crossing the disc independently. It 
formed a loop which was situated much deeper than the rest of the 
vessels—the venous pulse was present in it. In another case an 
artery runs on the disc, in the vertical meridian, which is also not 
on the same level as the other vessels. These are extreme cases, 
and they are very rare—two cases out of over 900 sclerotic fundi ; 
but small waves on the retina are more common. These waves 
may lead to another mistake, especially if near the disc, where the 
arteries are thick ; they catch the beam of light from the ophthalmo- 
scope at one angle and reflect it to another. The result will be 
that this part of the vessel will be seen as a ‘‘ silvery wire ’’ and 
taken to be sclerotic. Careful moving of the ophthalmoscope and 
the fact that the fundus does not show any sclerotic changes, will 
help to clear up the doubtful point. 

In a boy aged 10 years, healthy and with a blood pressure of 
100/50, I saw the large sup. temp. vein crossed by an artery and 
centripetally deflected. There is always some difference between 
a congenital and pathological deflection, the latter being sharper 
and more limited; the former is of a longer radius and involves a 
larger part of the vein. 

All retinal vessels have normally a light reflex, a brilliant white 
streak, along the centre of the vessel, gradually diminishing with 
the size of the vessel, and much stronger on the arteries than on 
the veins. Gunn thought that this reflex was the result of the 
refraction of the light by the anterior curve of the blood-column. 
Bailliart, p. 180, thinks that this light reflex is more probably the 
result of the reflection of the light by the walls of the vessels. 
‘* It is generally more marked on the arteries than on the veins, 
undoubtedly because the veins, flatter and less contracted, present 
a larger reflecting surface.’’ _Bailliart’s explanation is more 
correct than Gunn’s, but is still incomplete. Of course, the 
primary venous branches are larger than the corresponding arterial 
ones, but the secondary ones are of equal size to the primary 
arterial ones. Then, if Bailliart were correct, the light reflex 
would be in the latter case of the same intensity for both the 
veins and these arteries. However, it is notoriously not so, being 
especially weak on the secondary venous branches, although their 
reflecting surface would be the same as that of the primary arterial 
branches. That is why I have arrived at the conclusion that the 
light reflex is caused chiefly, though not exclusively, by the con- 
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nective-tissue fibres and muscular coat, which are so strongly 

‘developed in the primary arterial branches, diminishing as men- 
tioned previously with their size, and are poorly represented in the 
veins. 

There is much more to be said about the normal fundus, but | 
intend to discuss here only points which are specially important 
for the proper understanding of the sclerotic one. I shall often 
have to criticise some orthodox views and many living authorities. 
I trust that this will not be taken in a spirit of animosity. I have 
full respect for their knowledge and experience against which my 
own is very small. I simply think that we see facts differently — 
amicus mihi Plato, sed major amicus veritas. 

Another characteristic feature of the fundus in the young is the 
beautiful glare. Its origin is still unknown. Personally, I am 
inclined to think that it is an expression of the full turgidity of the 
whole retinal tissue, chiefly perhaps of the glial membranes, as it 
is especially brilliantly reflected around the vessels. It disappears 
with age alone and is not essentially affected by sclerosis of the 
vessels. This is proved by the fact that in all cases of patients 
aged 20-25 years with increased blood pressure and early signs of 
retinal sclerosis, this glare was still present. On the other hand, 
in the elderly, say aged 50-60 years, with a perfect fundus and 
normal blood pressure, this glare is absent. Therefore, it does 
not play, in my opinion, any part at all in the diagnosis of retinal 
sclerosis. 

The translucency of the retinal vessels is perfect in a normal 
eye. Gunn and Frost think that by careful focusing, especially 
at the crossing points, one may sometimes see the walls of the 
vessels as very fine whitish lines. I beg to differ from them. I 
saw the latter only in cases where translucency was already lost, 
or nearly lost, in all the vessels, except perhaps one or two. Then, 
as an early sign of sclerosis and next to the loss of translucency, 
these white lines appear on the crossings. Only in one case out 
of over 400 in a man aged 48 years, with blood pressure 110/65, 
and a preserved translucency of the vessels, did I see these white 
lines present on the disc and only on the retinal crossings of the 
large vessels. Will it be audacious if I suggest that in this 
case they are a congenital anomaly? __Bailliart is also of the 
opinion that ‘‘ the walls of the retinal vessels in the normal state 
are transparent and invisible to us ”’ (p. 180). 

A point of the utmost importance is the fact that normally on 
the retina the vessels cross one another without any change. All 
their fantastic combinations, except when the vein twines round 
the artery a few times and is slightly distended, perhaps due to 
its own gravity and collapsibility—all differences in size, even 
when the artery is twenty times larger than a venule, or vice versa 
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—all this is seen on the retina without the vessels being crushed, 
deflected or even depressed. As far as I am aware, the opinions 
of all writers are unanimous on this cardinal point, and I have not 
met with a dissenting voice. ‘‘ Ordinarily, when an artery crosses 
a vein there is no sign of pressure ’’ (de Schweinitz). Here is 
the key to the problem of retinal sclerosis, the correct basis of 
diagnosis. As described previously, conditions are quite different 
on the disc, where the crushing of the veins and their ‘‘ banking "’ 
is physiological. _ 

Bearing on the discussion of the arterial pulse in the sclerotic 
fundus, I should like to say a few words about the venous pulse. 
The latter may be seen, contrary to the opinion of Bailliart and 
most writers, not only on the disc. I have seen it most clearly 
on the disc, but with careful examination it may often be dis- 
covered very far away from the papilla, 6-8 discs away, and this 
not so infrequently. Usually it shows itself, as a dilatation and 
collapse of the trunk of the vein. On the disc, where the vein 
dips down into the excavation, one can see the blood-column 
advance and stop. There is, however, a finer method of detecting 
the presence of the venous and arterial pulses. When using a 
good illuminating ophthalmoscope, I prefer Dr. Woolfe’s, one 
can often see a fine glare some distance away from the vessels— 
say 0.25 or 0.5 D.D.—which is the reflex of the beam of light from 
the wall of the vessel. It is not very easy to obtain it, and one 
has to train oneself by carefully changing the position of the 
ophthalmoscope and watching the vessel all the time to see it 
clearly. Then this glare will be seen pulsating and the pulsation 
for the arteries will coincide with the radial pulse of the patient. 
This local glare is of a different appearance from, and must not 
be confused with, the glare of the whole retina in young persons, 
which was mentioned previously. It would take us very far from 
our theme to discuss the cause and nature of the venous pulse. It is 
important only to note that the blood-stream is usually not inter- 
rupted on the disc when the veins are crushed physiologically, as in 
a normal eye. Duke-Elder in ‘‘ Recent Advances in Ophthal- 
mology,’’ p. 131, explains the cause of the venous pulse as follows : 
(1) The arterial pulse is communicated through the capillaries to 
the veins; and (2) The veins in the eye are compressed by the 
intraocular pressure increased by the arterial pulse; at the exit— 
passing through the lamina cribrosa—a sudden expulsion of the 
venous fluid is possible. As many secondary factors, he men- 
tions the rigidity of the sclerotic, sclerosis of the arteries, proximity 
of the vein to the arteria centralis in the trunk of the optic nerve, 
and communication with the sinus cavernosus. I should reverse 
all of this. In my opinion, the last one, the communication with 
the sinus cavernosus and through it with the systole and diastole 





120 THE BRITISH JOURNAL OF OPHTHALMOLOGY 


of the auriculum cordis, assisted possibly by the respiratory move- 
ments of the chest and by the weight of the column of venous 
blood, is the chief cause, and all the others are secondary—help- 
ing or eclipsing the primary cause, as the case may be. In many 
cases, where there were actual complete stoppages of the pulse- 
wave, as shown by the oscillometer, and when the venous pulse 
was also present I saw the venous pulse on the disc stop com- 
pletely, alternating with the radial pulse, and then start again—a 
beautiful picture, indeed! In one case, that of an aged woman, 
it was one stoppage for every 4-5 beats, and not once did the 
venous pulse fail to stop as well. In one case, I had a rare 
opportunity of verifying this. The man, aged 57 years, was 
suffering from angina pectoris with hyperpiesis. He walked into 
my surgery on January 1, 1928, at 8.30 p.m. with, what seemed 
to be, an attack of asthma (cardiac or bronchial?). He was 
advised to go to bed, and was able to walk back to his home, a 
few hundred yards away. At 9.80 p.m., I was urgently called 
to see him. I found him very pale, frightened and fully conscious. 
He was standing in the middle of the room, holding both his hands 
to his heart, and expectorating blood and sputum. RdAles were 
audible all over his chest. I did all I could for him. His systolic 
blood pressure fell from 170 to 110 and then to 80, the pulse being 
quick, but regular. I performed a large venesection. For this 
he preferred to lie down on the couch. He died under my hands 
within the next minute or two. Ten or fifteen minutes after his 
death, when there were no respiratory movements and the flow of 
venous blood from the wound had ceased, I examined his fundi, 
which I knew very well, as I had examined them many times 
previously. The disc was unusually pale and the excavation 
very deep; the retina was rosy, the arteries were very rosy and 
very much contracted. The veins were blacker than usual, and 
deep in the lamina, where both the veins met, feeble, flickering, 
like the flame of a candle before it goes out, very irregular, but 
still distinctly to be seen, I saw both veins pulsating. The same 
veins on the disc were already motionless. I carried out artificial 
respiration for five minutes. At the end of that time, when I 
again examined the fundus, the venous pulse was gone, the 
arteries more contracted, the veins collapsed and in the inf. cent. 
vein, the blood-column broken in two, the point of division being 
the spot where the vein was centripetally deflected and closely 
connected with the artery, everything being still very clearly 
visible. [can explain what I saw in this case only by the presump- 
tion that, when life had apparently ceased, the auricle was still 
beating and contracting for a few minutes and caused some move- 
ments in the venous column, without actual propulsion of the 
blood-stream. 
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The Sclerotic Fundus 

It is with some purpose that I call my cases, not arterio-sclerotic, 
but sclerotic. The term arterio-sclerosis is very misleading. It 
is used for many conditions which have nothing in common. That 
is why many writers now use the terms of primary arterio-sclerosis 
and secondary arterio-sclerosis. Classification of the different 
forms of arterio-sclerosis varies considerably according to the 
personal views of the authors; compare that of T. Thompson in 
Price’s Text-book of Medicine with that of Evans, as given in 
Halls Dally’s ‘‘ High Blood Pressure.’’ The source of all the 
trouble is the difference between the points of view of the path- 
ologist and the clinician. In spite of a complicated morphology, 
the histology of the retinal vessels, as of all other vessels, is 
relatively simple. They consist of endothelium, muscular and 
connective tissues. In the attacks by the innumerable toxins 
which afflict the human body the artery—first to be assailed in 
general toxzemias—will react in a simple way—broadly speaking 
by atheroma or sclerosis. In the former, the endothelium shows 
a pathological thickening, sometimes nearly blocking the lumen 
of the vessels and, growing outwards through the tunica elastica, 
involving the muscularis as a secondary process. In sclerosis the 
chief changes are situated either in the muscular coat (this corres- 
ponds to Allbutt’s involutionary arterio-sclerosis—a common 
feature in the aged, the result of the wear and tear of life, and 
perhaps most truly explained by Metchnikoff in his ‘‘ Etudes de 
l’Optimisme’’) or it is the severe hyaline degeneration and thicken- 
ing of the artery with atheromatous blocking of its lumen in 
nephritis. Syphilis, which is supposed to be the greatest damager 
of the vascular system, though I hope to show later on that in 
the case of the retinal vessels it is not, sometimes produces a 
change sui generis, and sometimes not. If the dead artery is a 
meagre food for the student, the living one is infinitely more 
varied and changeable; and one of the most fascinating problems 
in modern medicine, in my opinion, is the study of the actions of 
different toxins on the various parts of the vascular tree, or even, 
as will be seen later, on the minutest parts of the tiniest vessel. 

Atheroma usually attacks the large vessels of the body, where 
elastic fibres predominate (aorta, carotids, etc.). It is one of the 
most insidious diseases and extremely dangerous because of its 
localisation in the coronary arteries or in the aorta at the point 
where they arise. It may also attack the cerebral vessels, but I 
am of opinion that this is rare and when it does occur, it is the 
result of essential hyperpiesis or nephritis. Pure atheroma is very 
rare in the retinal vessels (thrombosis of the central artery or its 
branches). It more commonly occurs in the form of ‘‘ beaded ” 
silver-wire arteries, especially in the small independent arteries 
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around the disc (I prefer to call them independent, as often one 
cannot be sure whether they are real cilio-retinal arteries or 
branches of the central artery). The change in the lumen of the 
larger arteries may be of varied origin, but these ‘‘ beaded ’’ inde- 
pendent arteries, in my experience, were invariably connected with 
raised arterial tension. This is why I think that in the cerebral 
vessels atheroma prevails as a complication of the arterial hyper- 
tension of essential hyperpiesis and of interstitial nephritis. I am 
well aware of the fact that cerebral vascular sclerosis may be 
present without any accompanying retinal vascular change, but, 
I think, this is exceptional. The vast majority of cases will show 
some fine retinal changes, and, if changes are found in the fundus, 
one can be absolutely certain that the former is present also. Pal- 
pation of the peripheral arteries, although important, does not 
help to clear up the diagnosis; the radial artery may feel quite 
soft even though its intima is already atheromatous. The blood 
pressure, systolic and diastolic, is usually normal. This sclerosis 
of the intima corresponds to Marchand’s atherosclerosis; its 
ultimate result is atheroma and its chief characteristic is its patchy 
distribution in various parts of the vascular tree, as described 
above. 

The hard, ‘‘ thickened,’’ or ‘‘ whipcord-like ’’ artery may be 
the sign of a true degeneration or of a contracted muscularis, which 
ultimately leads to some histological changes. The true degener- 
ation, Allbutt’s involutionary arterio-sclerosis,; is more or less 
equally distributed all over the body. Calcification usually accom- 
panies it in the later stages. Its réle is still uncertain and it is 
possible that this is Nature’s way of repairing the damaged wall 
and maintaining the circulation at its optimum. There are some 
indications that the calcium content of the blood of such arterio- 
sclerotics is lower than normal. Palpation cannot help us, as it 
is impossible to decide on the exact state of affairs by it alone 
whether we are dealing with the contracted, hard muscularis of a 
hyperpietic or the degenerated and hard muscularis of involution- 
ary arterio-sclerosis. The blood pressure is usually normal, or 
perhaps the systolic pressure is slightly raised. This sclerosis, 
according to many authorities, is present in every person of a 
certain age, say after 50 years, but, of course, varies considerably 
with individuals. If the rise of blood pressure were the result of this 
form of sclerosis, then arterial hypertension ought to increase with 
age, and be a constant sign in every person say over 70, but 
luckily such is not the case. This kind of sclerosis has a very 
favourable prognosis ; its chief effect is a limitation of the activities 
of the body. It is generally the case that the parenchyma of the 
organs can function satisfactorily for many years, although 
vascular degeneration is present and even advanced. 
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The hard artery of a hyperpietic starts as a tonic contraction of 
the muscularis media. Some time must elapse before this tonic 
contraction will become evident and, therefore, it is possible to 
find a soft radial artery along with raised arterial tension. How- 
ever, this is only a transitory phase and can be omitted for the 
purposes of this paper. This purely functional tonic contraction 
of the media may persist for years without any histological 
changes. Then it leads to hypertrophy of the muscularis media 
(‘‘ myohypertrophy ’’) or to fibrosis. A frequent and dangerous 
complication of hyperpiesis is atheroma. The cause of this 
disease is unknown. Some point out its dependence on Iiccal 
sclerosis of the cerebral arteries. For instance, sclerosis of the 
vessels of the fourth ventricle will affect the respiratory and vaso- 
motor centres. The latter (concerned with the vascular system) 
will maintain at any rate, a good circulation in the circle of Willis, 
and will do so by all means, including permanent tonic contrac- 
tion of all the arteries. In some cases of apoplexy I found the 
arteries of the affected side to be much softer than those on the 
opposite side. Prof. Pal explains this by the involvement of the 
tonic centre, which he refers, on theoretical grounds, to the corpus 
striatum. On the other hand, there is definite evidence that there 
are toxins of unknown origin whose presence in the fluids of the 
body—I am not sure that it is always the blood only—will contract 
the arteries. It is an extremely difficult matter to discover them, 
but some of them are evidently known. Docent Westphal 
(Miinch. Med. Wochenschr., No. 29, 1926) reports that he suc- 
ceeded in producing considerable and lasting hypertension in 
rabbits by feeding them with cholesterin. On isolated strips of 
an artery, cholesterin acts as a sensitizer for adrenaline and other 
vasoconstrictors. He goes so far as to say that in 75 per cent. of 
cases of essential hyperpiesis there is a definite hypercholester- 
inaemia. Cholesterin is a substance which most effectually inhibits 
the permeability of vessels and of animal membranes, so that its 
damaging effect is increased. I cannot help thinking that there is 
some truth in his statements. On the other hand, hypercholester- 
inaemia is often associated with endarteritis obliterans, where the 
blood pressure may be normal. We know very little, if anything, 
about the endocrine secretion of the liver. That essential hyper- 
piesis may depend on some endocrine disturbance is proved by its 
frequent occurrence in climacteric women. A case is published 
where the woman had a systolic blood pressure of 220 to 240 mm., 
and the heart’s action was becoming impaired. Disease of the 
gall-bladder was diagnosed and operation advised. The blood 
pressure thereafter fell to 150 mm. and the patient is now quite 
well (three years after the operation), the blood pressure keeping 
steady. Be this as it may, the fact is that essential hyperpiesis 
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is a response of the vascular system to the action of certain bodies 
—auto-secretions, bacterial toxins or products of faulty metabol- 
ism. Let them disappear, and the blood pressure may come down 
to normal. I have described an illustrative case in my previous 
paper, to which the reader is referred. The foregoing is the 
chemical explanation of the problem. Formerly, a mechanical 
theory was advanced, in order to explain the accompanying hyper- 
trophy of the heart. The heart has to work under raised diastolic 
pressure, the pulse-wave has to be propelled against increased 
opposition at the periphery. Therefore, the heart hypertrophies. 
This theory is now discarded as far as the heart is concerned, but 
this mechanical explanation is still given by different writers. In 
Price’s Text-book, in the chapter on nephritis, the reader will find 
the opinion that, with the sclerosis of the glomeruli in the kidney, 
the arterial pressure must be raised so as to maintain the circula- 
tion. If this explanation be correct, one would expect the same in 
cases of pure endarteritis obliterans. I have had under my care, 
such a case for a few years. It is that of a young man aged 33 
years, in whom the circulation is nearly completely blocked in the 
right femoral artery. One cannot feel the pulse in it, and the 
oscillometer shows a movement of only 0.5. In the left leg, the 
movement is 6. His blood pressure is 150/75. I have on one 
occasion seen a man aged 47 years, six weeks after a sympathectomy 
had been performed on his femoral artery. His blood pressure 
was 110/60. Now, the amount of blood running through a leg 
in a unit of time is much greater than that of both kidneys; if 
sclerosis of the glomeruli is sufficient to raise the blood pressure 
mechanically, then a gradual blocking of the whole femoral artery 
and its branches ought to do likewise; but it does not do so, as 
shown in the above cases. 

Based chiefly on the reading of the blood pressure, one could 
distinguish two forms of essential hyperpiesis. If I am not mis- 
taken, Volhardt was the first to call attention to this. If the 
ordinates of the systolic and the diastolic pressure remain high, 
but keep parallel and do not show any inclination to meet, then 
the prognosis is more favourable (hyperpiesis benigna). If, on the 
other hand, they show an inclination to meet, either by a fall of 
the systolic or a rise of the diastolic pressure, or by a combination 
of both, grave danger may be anticipated, cardiac failure being 
imminent. There is much truth in this. As long as the heart 
is able to carry on, it responds nobly to the needs of the body, 
and the systolic pressure therefore is an indication of the maximum 
of the cardiac action. This, of itself may be so high as to carry 
with it a danger to the body, for instance, the rupture of an artery. 
Such a vascular accident is comparable to the last drop which 
makes an already filled cup overflow. A decrease of systolic 
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pressure, if the pathological cause be still present, means there- 
fore a myocardium which is giving way, while a high systolic 
pressure, good or bad as it may be, presupposes a strong myo- 
cardium. That is why one might be misled by relying only upon 
the systolic pressure. I had a case where a woman, when first 
seen, had a blood pressure of 310/130. Five weeks later, I saw 
her with a blood pressure of 240/110, and three days after she 
had a cerebral haemorrhage. She died seven days after the 
cerebral haemorrhage. A purely mechanical prognosis based on 
the systolic pressure only would therefore be very wrong. Two 
patients with a systolic blood pressure of 210 may be in quite 
different states of health. The systolic blood pressure, although 
an invaluable part of the clinical picture, can be appreciated cor- 
rectly only in conjunction with other clinical data. 

Diastolic pressure bears quite a different significance. It shows 
the continued pressure and, therefore, the permanent damage to 
the arterial wall. A continuously raised or, even worse, rising 
diastolic pressure means a serious prognosis. It does not fluctuate 
as widely as the systolic pressure ; one can rely more upon it. Two 
men having a diastolic pressure of 130 are both under the sword 
of Damocles, although they may seem quite well and clinical 
investigation does not show signs of damage to the kidney. The 
retina, of course, will show in most cases the true state of affairs. 

The réle of the kidney is too important a matter to be dealt 
with briefly and it does not directly concern our argument. How- 
ever, if an involutional arterio-sclerosis is present everywhere, why 
should the kidney escape? Here is a good example of the sclerotic 
kidney, and what was stated previously about involutionary scler- 
osis—that it merely involves a limitation of function—applies to 
it also. Prof. Schlayer (Miinch. Med. Wochenschr., No. 21, 
1926) published a very interesting article on ‘‘ contracted kidney,’’ 
as seen in practice. In his opinion, the primary contracted kidney 
(nephro-sclerosis) is a constituent symptom of a general arterial 
sclerosis; the secondary contracted kidney is the result of some 
inflammation, toxic or bacterial, of the kidney, and is clinically 
identical with terminal chronic glomerulo-nephritis (interstitial 
nephritis, Bright’s disease). Young hyperpietics under 40 years 
of age, especially with a history of syphilis or other vascular 
poison, acquired or hereditary, are particularly apt to develop 
nephro-sclerosis with albumen, casts, and from time to time 
erythrocytes in the urine, and retinitis. Death supervenes in three 
to four years—malignant nephro-sclerosis—and treatment can only 
retard the inevitable end for a limited period. 

Benign nephro-sclerosis is, according to Schlayer, twice as 
frequent as the malignant type. The age is usually over 50 years, 
and there is some albumen and casts in the urine; constant high 
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blood pressure and cerebral sclerosis (evidenced by retinal 
sclerosis). Such cases may remain stationary for many years, 
even for decades. They do not die of renal disease but of 
apoplexy, angina pectoris, or cardiac failure. The last condition 
is frequently referred to as ‘‘ a gross cardio-vascular lesion.”’ If 
the reader will remember that in both forms the renal efficiency 
tests may be normal—in malignant nephro-sclerosis in the early 
stage only, and in the benign type till the end of life, he will 
realise how many difficulties the problem of essential hyperpiesis 
presents and how many gaps still exist in our knowledge. The 
purpose of this paper is to examine the question from the point of 
view of retinal changes, and perhaps in the sclerotic fundus will 
be found some indication of the solution of this fascinating and 
important problem. 

This scheme only represents on general lines the essence of ail 
that has been discussed previously as far as the blood pressure is 
concerned. 
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MACROPHTHALMOS, DISPLACEMENT BACKWARDS 
OF THE OPTIC NERVE ENTRANCE, WITH HISTORY 
OF TRAUMA AT BIRTH 


BY 


ERNEST THOMSON 
STIRLING 


It is a curious fact that rare cases are seldom recorded singly : 
one case brings out another. Although it has not yet been fully 
studied so close is the resemblance between the case which I am 
about to describe and the one put on record by MacRae in the 
February number of this journal that I hasten to publish it so that 
further references to both may be easy. 

Margaret W. (Ref. No. C. 250.G.) a school child, aged 13 
years, mentally slightly defective, was seen on November 15, 1928, 
on account of defective vision. The V.A. was recorded (by the 
nurse in charge) as R.E. less than 6/60, L.E. 6/12. Afterwards, 
when I came to examine the child, the V.A. R was no better than 
naming common objects quite close to the eye. Projection of light 
from a flash-lamp was good all over the field. 

Description.—The right eye is larger than the left: roughly, 
the right cornea is some 2 mm. wider than the left and the right 
palpebral fissure is notably wider than the left. The eye is 
myopic, yet there is no great error; a retinoscopy has not been 
done as yet, but the myopia may be taken as approximately 5 D. 
The left eye is hypermetropic 1D. and is in all respects normal. 
There is moderate right convergent strabismus: the bearing of 
this on the case is at present in doubt. 

Continuing the description of the right eye; the anterior chamber 
is deep or appears so by comparison with the normal-sized fellow 
eye. The direct pupillary reflex to light is absent or almost absent, 
the consensual reflex is about normal. The tension to the finger 
seems to be practically the same as in the fellow eye. A large capil- 
lary naevus covers the right temple, cheek and neck regions. 
Ophthalmoscopically, the media are clear and the sole visible 
interest in the fundus so far noted lies in the optic nerve entrance. 
There is no disc, properly speaking. This region presents, on 
surface focusing, the appearance of a cavity with a dead-white back- 
ground surrounded by a fringe of retinal arteries and veins. 
Further examination and careful focusing with parallactic dis- 
placement show that theie is, as described by MacRae in his case, 
a goblet-like depression, the edge of which is overhanging. 
Over this edge the retinal arterial and venous branches dip and 
abruptly disappear entirely, with one exception. At the 
bottom of the goblet are seen a smaller and a larger vessel, indis- 
tinguishable from one another in colour, the colour being light 
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red rather than red and the contour flat rather than tubular. Still 
deeper focusing reveals that these two vessels emerge from a 
funnel-shaped opening in the bottom of the goblet (to continue 
the simile one might almost say from the hollow stem of the 
goblet) which opening is directed backwards and downwards, and 
pass nasalwards and upwards to disappear under the nasal over- 
hanging edge of the goblet. With one exception all branch- 
ing is invisible. The exception is a branch towards the macular 
region which comes off from the smaller of the two vessels in the 
goblet, passes under the temporal edge, and reappears as a definite 
artery at retinal level, thus showing that the smaller main vessel 
is the retinal artery and the larger, presumably, the vein. With 
the exception of the branch mentioned above all the branching of 
the main artery and vein takes place out of sight under the over- 
hang, and one must therefore suppose that the goblet is of a very 
rotund shape. Further, very careful focussing reveals shadowy 
lines at the bottom of the goblet (not the funnel or stem) which 
may represent the lamina cribrosa, and also shows that a quite 
small upper temporal portion of the floor of the goblet is slightly 
pink. While, therefore on surface focusing at retinal level the 
background appears dead-white, on deeper focus it is greyish. 
The distorted shape of the opening in this case, and in MacRae’s 
also, is in striking contrast to the normal. This distortion is 
hardly sufficiently shown in the drawing; the upper and lower 
edges of the goblet should be less curved.” 

History.—So much for the appearances; next for the history 
given by the mother, an intelligent woman who, since she had 
been under anaesthetics at the time of her accouchement, knew 
nothing much at first hand. She states that she has had nine 
children and that the last four of the labours were difficult and 
instrumental, in the case of Margaret especially so, while another 
child was so injured at birth that it died. There was great swell- 
ing of the right side of Margaret’s face and there was a mark 
above the right eye, but whether this was a bruise or the begin- 
ning of the naevus she cannot say. In any case the mark in- 
creased (so it is stated) in area until it covered the side of the 
face. How long it took for this to happen is impossible to 
ascertain with certainty. The right ear was cut, from which one 
may deduce with considerable certainty that a forceps blade was 
gripping the face on the right side. The enlargement of the right 
eye was noticed three days after birth. Another fact stated by the 





*The picture is composite and semi-diagrammatic, and represents the mental 
impression obtained by the observer after focusing at various levels. It was drawn 
in colour by Hamblin’s artist from a rough sketch and description and suffers from 
several inaccuracies unavoidable under the circumstances. The two main vessels 
in the cup are not in reality of equal width, nor does the vein taper towards the 
‘“‘funnel.’’ .The ‘‘funnel"’ itself is much too definite in outline. 
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mother, and suggestive also of injury to the head, is that the 
child used to have what she (the mother) calls ‘‘ paralytic attacks ”’ 
of the left arm and leg; she has, however, been free of 
these for a year. There are no other naevi about the body nor 
any enlargement of limbs as in MacRae’s case. 

Although there are differences between these two cases they 
seem to be essentially similar. More especially there is the very 
remarkable coincidence of the fundus appearances with facial 
naevus. In the one case there is the history of possible prenatal 


damage and in the other of damage to the eye region during 
birth. MacRae does not mention any enquiry into obstetric his- 
tory. At the risk of being considered a crank on the subject I 
would ask whether birth injury may not be responsible for such 
cases? That birth injuries to the eye, either directly, or indirectly 
from skull pressure, are not yet fully appreciated is the firm opinion 
of Leslie Buchanan and myself, after our joint experiences 
published in various British and American journals since 
1903. We know that a crushed head may lead to extrusion, 
partial or complete, of the eyeball. Is it not possible that, in 
cases such as these and some others labelled congenital anomalies, 
the eyeball has been partially dislocated, the optic nerve stretched 
and pulled out of its normal position and its fibres damaged, leav- 
ing the retinal vessels undamaged but stretched over the edge of 
the cavity left by the dislocated nerve ? 
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With regard to the macrophthalmos, I had discussed this with 
Buchanan before knowing of MacRae’s case, and we then con- 
sidered it possible that the eye had been stretched at birth, not 
progressively from within as in buphthalmos, but, since the en- 
larged eye was noted by the mother three days after birth, by 
sudden external pressure. In any case the eye does not seem to 
fall into the buphthalmic class. 

One may say with considerable assurance that every kind of 
disorganisation of the eyeball is possible from pressure. Those 
who have studied the literature may remember that in the case of 
a still-born infant delivered after craniotomy, and in which the 
left eye had been subjected to great pressure without rupturing 
(the right eye being ruptured), Buchanan and I found the lens 
and vitreous retroverted, the lens lying against the optic nerve. 
(Trans. Ophthal. Soc. U.K. 1903.) While the pressure in such a 
case must be extreme and probably incompatible with survival, 
nevertheless, it is undoubted that very great pressure can be 
exercised, in all probability indirectly as a rule, on the eyes of 
living children at birth. An indication of such pressure 
may be seen in those cases of corneal trauma in which the 
pressure has been sufficient to rupture Descemet’s membrane 
and lead to the typical corneal scar of linear type the significance 
of which is so often missed and which is apt to be classed as a 
congenital anomaly. This opportunity may be taken to suggest 
that ocular birth injuries in general would be more frequently 
recorded and better understood if obstetricians could be brought to 
see that accidents of this kind are generally unavoidable and do 
not constitute any reflection on themselves. 
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and Industries; H.E. The Minister of Public Works; H.E. 
The Governor-General of the Dutch East Indies; The High Com- 
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Burgomasters of Amsterdam, Rotterdam, the Hague, Haarlem, 
Leiden and Delft. 

Honorary Members: A number of prominent Dutchmen are 
prepared to take seats on the Honorary Committee. 


The undersigned beg to invite you to attend the 13th Inter- 
national Ophthalmological Congress, which will take place in 
Amsterdam and The Hague from September 5th to 13th, 1929. 
They desire to call your attention to the following points. 


1. MeMBERSHIP.—Everyone (subject to art. VI of the Rules for 
the Int. Congress of Ophthalm.) can become a member of the Con- 
gress by remitting the equivalent of 25 Dutch Florins to the 
Treasurer of the Congress, Dr. H. M. Roelofsz, Director of the 
Incassobank, Heerengracht 531, Amsterdam (Post Office Account 
8074). Members have the right to attend all meetings and all recep- 
tions offered to the Congress. Before the commencement of the 
meetings short abstracts of the symposia and the papers will be 
sent to them. Those who have not received these abstracts will 
receive them on their arrival at Amsterdam. Members will then also 
receive the reports of the Committees which have dealt with various 
subjects. These subjects are: (1) International standardisation 
of the examination of visual acuity, perimetry, notation of cylinder 
axes, light sense ; (2) international standardisation of the rules for 
visual examination of sailors, railwaymen, motor-drivers and 
airmen ; (3) international regulation of the ophthalmological educa- 
tion of future oculists and general physicians. After the termin- 
ation of the Congress members will receive the extended reports 
of the proceedings of the various meetings post free. Relations 
and friends of members of the Congress can be registered as 
associate members on payment of the equivalent of D.Fls. 12.50. 
They may attend all receptions and excursions offered to the Con- 
gress, but will not be admitted to the ordinary meetings; nor will 
they receive a report of the proceedings of the meetings. 


2. Papers.—Members wishing to present a paper must give 
notice of their intention to the Secretary’s Dept. of the Editorial 
Committee (Wilhelmina-Gasthuis, Amsterdam) not later than June 
Ist, and send a short abstract of their communication. To this 
should be added a statement of the number and the size of the 
lantern plates to be shown, whilst it should also be stated whether 
an epidiascope or microscopes (and if so, how many) are required 
for the lecture. Ten minutes are allowed for the presentation of 
each paper (art. 4 by-laws). 

3. PROGRAMME OF THE CONGRESS.—Thursday, September 5th, 
1929, 9 a.m.—Opening of the Bureau; 3 p.m.—Opening of the 
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Congress by the President. Friday, September 6th, 1929, 8.30 a.m. 
—Demonstration Meeting ; 2.30 p.m.—Symposium on the “ Aeti- 
ology and the non-operative treatment of Glaucoma.”’ Saturday, 
September 7th, 8.30 a.m.—Papers; 2.30 p.m.—Papers. Sunday, 
September 8th—Excursions. Monday, September 9th, 8.30 a.m.— 
Papers ; 2.30 p.m.—Symposium on the ‘‘ Geographical Distribu- 
tion and the International Social Campaign against Trachoma.”’ 
Tuesday, September 10th, 8.30-a.m.—Papers ; 2.30 p.m.—Papers. 
Wednesday, September 11th—Removal of the Congress from 
Amsterdam to The Hague (with sightseeing at Haarlem, Leiden, 
Delft or Rotterdam at Congressists’ option). Thursday, Septem- 
ber 12th, 8.30 a.m.—Papers; 2.30 p.m.—Symposium on the 
‘** Diagnosis of Suprasellar Tumours ’’; 8 p.m.—Banquet at the 
Kurhaus, Scheveningen. Friday, September 13th, 8.30 a.m.— 
Papers; 11 a.m.—General Meeting. 


4, ACCOMMODATION.—A committee for accommodation (situated 
at the Wilhelmina-Gasthuis, Amsterdam) will deal with all en- 
quiries for housing. Those wishing to avail themselves of the 
assistance of this Committee are requested to state what type of 
accommodation (Hétel, Pension, Private Houses, Homes) they 
require; rates for single rooms and breakfast vary from D.Fls. 
15.— to D.Fls. 2.50. Messrs. Thos. Cook & Son, Ltd. (in co- 
operation with the Comp. Intern. des. Wagons-Lits), passage 
agents to the Congress (head office Berkeley Street, Piccadilly, 
London, W.1, branch office Vijgendam 10, Amsterdam and 
numerous other branches throughout the world), have offered to 
convey the members of the Congress to Amsterdam in the easiest 
and quickest way, individually or in parties, and to reserve their 
accommodation. For information application should be made to 
the head office or one of the branches. 


5. BUREAU OF THE CONGRESS, Post, TELEGRAPH, EXCHANGE AND 
TrAvEL Orrices.—In the Congress Building will be found: (a) 
The Bureau of the Congress, where badges, programmes, tickets 
for performances, excursions, meals, etc., as far as these have not 
yet been sent to the members, can be obtained as well as all in- 
formation in connection with Congress matters. (b) A Post and 


Telegraph Office. (c) An Exchange Office. (d) A Tourist Office. 


6. TYPISTS AND SHORTHAND WRITERS.—Shorthand writers and 
typists will be available for taking down (in various languages) 
remarks in connection with the discussions. 

7. Lapies’ CoMMITTEES will attend to the requirements of the 
ladies present in Amsterdam as well as in The Hague. Further 
details in this connection will be given to the members in the pro- 
gramme which will follow later on. 
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8. A DETAILED PROGRAMME of the Meetings to be held and 
further arrangements in connection with receptions, excursions, 
etc., connected with the Congress will be sent to the members of 
the Congress only in the summer of 1929. To those who have not 
received this programme it will be handed at the beginning of the 
meetings. A third and last invitation to attend the Congress will 
appear in ophthalmological journals only in the spring of 1929. 
In the interests of the organisation of the Congress intending 
members are strongly recommended to send in their names at once, 
whilst applications for presentation of papers should be made as 
early as possible. 


For the International Ophthalmological Council : 


VAN DER HOEVE. 
Marx. 


For the National Committee of the Organisation of the 

Thirteenth International Ophthalmological Congress : 
VAN DER HOEVE. 
ZEEMAN. 








ABSTRACTS 


I.--LENS 


(1) McReynolds, J. O. (Texas).—-The crystalline lens system. 
Jl. of the Amer. Med. Assoc., January 7, 1928. 

(1) While this is an appeal to the general profession for closer 
co-operation in the work of the ophthalmologist there are points of 
interest in it to the specialist. McReynoids showed 200 catar- 
actous lenses which he had removed in the unbroken capsules. 
He concludes that ‘‘the zonule can be successfully ruptured, 
without rupturing the capsule or the anterior hyaloid membrane, 
and the lens thus extracted in its entirety with considerable 
certainty in practically all patients after the age of 50. 

The zonule is usually so tough in the fourth decade of life that 
this procedure is possible of accomplishment, but with consider- 
able difficulty, while in the third decade of life it is almost 
impossible, and for the earlier years absolutely impossible.”’ 


A. F. MacCattan. 
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(2) Verhoeff, Dr, F, H’ (Boston).—A corneo-sclero-conjunctival 


suture in operations for cataract. Trans. Amer. Ophthal. 
Soc,, Yol. XXV, 1927. 


(2) Verhoeff in this paper describes some methods of suture 
in cataract extraction alternative to the one described at the previous 
meeting of the Society. ‘The description is difficult to follow 
without the aid of the accompanying illustrations to which those 
interested should refer. Verhoeff claims the following advantages 
for the suture :—"'It enables the operator to irrigate the anterior 
chamber, replace the iris, make the toilette of the wound, and 
remove the speculum with much greater safety. It makes 
relatively safe attempts to remove the capsule by introducing 
forceps into the anterior chamber after the cataract has been 
removed. It sometimes causes bulging vitreous to recede before 
it has an opportunity to escape. After loss of vitreous it closes 


the wound so that vitreous is less likely to be seen within it on the 


following day. It reduces the frequency of post-operative iris 


prolapse. It makes it safe for the surgeon to examine the eye 
twenty-four hours after the operation, and to replace the iris at any 
time, if it is found prolapsed. It often prevents intra-ocular 
- haemorrhage and loss of sight in cases in which the patient has 
paroxysms of coughing or vomiting.’’ He also draws attention to 


its special advantages in intracapsular extraction. 
E.E.H. 


(3) Flurin, Henri(Cauterets) and Molinéry, Raymond (Luchon). 
Ophthalmology and therapeusis: the sulphur of the 
crystalline lens. (Ophtalmologie et thérapeutique: le soufre 
du cristallin). La Clin. Ophtal., January, 1928. 


(3) Flurin and Molinéry state that they are not oculists, but 
that they have been asked by Rey-Pailhade to make enquiry 
among oculists and those interested in sulphur therapeusis whether 
‘‘a treatment by sulphur might act upon the lens and if it would 
be possible to consider a prophylactic cure of cataract.” They 
commence by stating that the only treatment of cataract is by 
extraction, which is not literally true as regards operative 
methods and which some will consider not true as regards non- 
operative treatment. Be that as it may, they recall that a sulphur 
body of a special nature has been obtained from the lens by Key- 
Pailhade in France, and by Hopkins and Adams in England. 
This body is called ‘‘Philothion’’ by the former, and ‘‘Glutathion”’ 
by the latter. The amount of this substance in the lens varies 
under the influence of various agents such as heat, ultra-violet rays, 
oxygen and organic acids. The chemistry of these bodies, which 
are alike in constitution, may be read in the authors’ abstract or in 
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the original works which they quote. Essentially they are reduc- 
ing substances, sulphur derivatives, which are remarkable 
‘‘mobilisers of oxygen.’’ In view of the facts that the lens is an 
epithelial structure and that dermatologists attach great import- 
ance to sulphur as a therapeutic substance the authors suggest 
that these substances, philothion and glutathion, might be 
remembered when studying the pathogenesis of an epithelial 
dystrophy such as spontaneous cataract. 
Ernest THOMSON. 


(4) A. von Pellathy and S. von Pellathy.—Investigations into 
the calcium content of the blood serum in cases of senile 
cataract. (Kalziumgehaltuntersuchungen im Blutserum 
bei Altersstar und die Ursachen der Cataracta senilis.) 
Klin. Monatsbl. f. Augenheilk., Bd. LX XIX, S. 198, 1927. 


(4) Adalbert and Stefan von Pellathy have made a further 
contribution to the chemistry of senile cataract. In this question 
calcium salts have for some time excited interest, and have at 
various times been associated with an important part in the 
aetiology. They examined the blood serum in 45 cataract patients, 
aged 45 to 75. On the whole they found the difference from 
normal to be too small to bear any definite conclusion. The 
controls they used were, however, few. The results were certainly 
not definite enough to associate senile cataract with a parathyroid 
insufficiency, for, in such conditions as tetany the calcium value of 


the blood falls to 50 per cent. of normal. 
W. S. DuKE-ELpDeErR. 


(5) Tassmann, Dr. 1. S.—The proteins of the lens and their 
chemical changes in the pathogenesis of senile cataract. 
Arch. of Ophthal., July, 1928. 

(5) Tassmann’s paper consists in a comprehensive review of 
the literature on this subject. The lens proteins are divisible into 
two classes, soluble and insoluble, which are present in about equal 
amounts, the former consisting of a and 8 kristallins and the latter 
of albumoid. a kristallin is more plentiful in the cortical part of 
the lens and 4 in the central. The sulphur containing amino- 
acid cystein is present in the lens and is responsible for the pro- 
duction of a violet-red colour when lens matter is mixed with 
sodium nitroprusside and ammonia. If sections of a normal lens 
are treated with these reagents, there is no difference in the peri- 
pheral and central layers, but in mature senile cataract the reaction 
is negative and in the non-mature form the reaction is given only 
by the unaffected lens matter. With regard to the different protein 
fractions, albumoid is negative, a kristallin gives a slight and 8 
a more positive reaction, which corresponds with their sulphur 
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content. It is, therefore, assumed that one of the changes in senile 
cataract is the disappearance of the kristallins, or their conversion 
into albumoid which does not contain cystein. It.should be noted 
that two molecules of cystein may combine in the presence of 
oxygen to form a molecule of cystine which is negative to the nitro- 
prusside test, the reaction occurring more quickly, the higher the 
température. Iron in small quantities also hastens the oxidation, 
but light and ultra-violet radiation have no influence whatever. 
These observations would seem to fit in with the aetiology of glass 
blowers’ and iron puddlers’ cataract. Woods, of Baltimore, has 
recently isolated the aand @kristallins in a pure state. Thea form 
remained stable, but the Safter a few weeks developed a tendency 
to spontaneous precipitation, which was lost if it were mixed with 
a kristallin. The latter has, therefore, an apparent protective 
colloid action on the spontaneous precipitation of 8. Cataract 
may thus consist in gradual reduction of thea factor, allowing the 3 
to undergo spontaneous precipitation with clouding of the lens. 


F. A. WILLIAMSON-NOBLE. 








II.—CORNEA 


(1) Fuchs, A.—Proliferation of the corneal endothelium (Ueber 
Wucherungen des  Hornhautendothels.) Zeitschr. f. 


Augenheilk., Bd. LVXI, S. 1, 1927. 


(1) Since the introduction of the slit-lamp our knowledge of the 
pathology of the living eye has been considerably increased by 
the observations of many changes the nature of which was such as 
to elude detection by the more mutilating methods of morbid 
anatomy. In a long and interesting paper Fuchs has correlated 
some of the changes which are seen to occur in the endothelium 
of the cornea during life with their pathological appearance. In 
general terms the endothelium may be destroyed by a toxin, 
either bacterial, or, in the case of keratitis ex lagophthalmo (the 
author believes) a cyto-toxin. The rule is for the endothelial cells 
during the reparative process after injury to proliferate in much 
the same way as epithelial cells are already known to do. Thus, 
at the edge of a defect in the endothelium which may follow a 
suppurative inflammation of the cornea, such as a suppurating 
wound, a hypopyon ulcer, or a corneal perforation, proliferation 
of the endothelium tends to occur, which is evident clinically as 
a nodular yellow precipitate. It is true that an accumulation of 
pus cells may gather between Descemet’s membrane and the pro- 
liferation ‘of the endothelial layer, but the author draws the im- 
portant conclusion that these so-called precipitates are clumps of 
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freshly formed living endothelial cells, and are not masses of dead 
and necrotic cells. ‘Two processes by which the initial endothelial 
defect may be brought about are instanced. In the first place the 
cells may be killed directly and disappear owing to the action of 
a strong toxin: this, for example, probably occurs in the corneal 
necrosis which may accompany a degenerating intra-ocular 
sarcoma. In the second place the process may be more mechanical 
and may be directly referred to the lifting and tearing action of 
a bag of pus underneath the endothelium: this occurs in a less 
virulently toxic keratitis and is seen typically in cases of keratitis 
ex lagophthalmo. The article is amply illustrated with histological 
sections and illustrative cases and well repays study. 


W. S. DuKE-ELDER. 


(2) Juillerat and Koby (Bale).—On the thickness of the central 
parts of the cornea as measured in the living subject. (De 
l’épaisseur, mesurée dans le vivant, des parties centrales de 
la cornée.) Rev. gén. d’Ophtal., June and August, 1928. 


(2) It is curious to think that for all the years that people have 
been cutting and examining histological sections of the eyeball 
they have not succeeded in obtaining exact measurements of the 
thickness of the cornea. So says Koby, who, with the collabora- 
tion of Juillerat has made a study of this subject in the living 
eye by means of the slit-lamp. The first of the published articles 
deals with the actual geometrical arguments and the methods of 
examination. It is fully illustrated with geometrical drawings and 
with equations which will no doubt receive careful study from 
those who are geometrically inclined, but about which, for 
most readers perhaps, the less said the better. In the second 
article Koby tabulates the results which have been obtained by 
calculation from the slit-lamp method, and finds that in 20 sub- 
jects with normal eyes the real thickness of the cornea is from 
0.466 millimetre to 0.703 millimetre, that the most frequently re- 
curring figure, which he calls the mode, is 0.583 mm. (7 cases out 
of 20), while the next following frequency is 5 out of 20 for the 
figure 0.641. The ‘‘ classical ’’ figure, repeated from book to 
book is 0.80 mm. As these measurements have been made after 
death they have not taken account of the increased thickness of 
the cornea due to imbibition of aqueous. The difference between 
the measurements by geometry and those hitherto made post- 
mortem Koby considers to be thus explained, and he believes that 
he has established as a certain fact that the thickness of the cornea 
in the living eye oscillates round the figure 0.58 millimetre. 

We have purposely avoided mention of the difficulties which 
occurred in making these measurements because to condescend to 
one such point would involve a discussion of all. The practical 
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result seems to be that when dealing surgically with the cornea, 
at any rate with its centre, we have only something more than 
half the thickness to work with that we have hitherto assumed to 
exist, for is it not usual to say that the cornea is ‘‘ about ”’ a 


millimetre thick ? 
ERNEST THOMSON. 


(3) Fietta, P. (Fribourg).—Interstitial keratitis as the initial 
localization in the course of astaphylococcaemia. (Kératite 
interstitielle, premiére localisation au cours d’une staphy- 
lococcémie.) Rev. gén. d’Ophtal., April, 1928. 

(3) In an interesting short article Fietta first runs over the 
relatively numerous recorded causes of interstitial keratitis other 
than syphilis and tubercle. These are smallpox, influenza, 
parotitis, glomerular nephritis, meningococcaemia, epidemic 
encephalitis, malaria, dental or buccal infection; while sometimes 
the cause is obscure. Asa general rule the keratitis accompanies 
or follows the disease. In the author’s case the keratitis preceded 
the symptoms of staphylococcaemia by nearly two months. In 
a man aged 64 «ars who had always had excellent health, in whom 
the syphilitic reactions were negative and in whom no sign of 
syphilis or tub«rcle could be found, there occurred a very severe 
attack of interstitial keratitis and iritis of the left eye which proved 
completely rebellious to treatment. About two months later the 
patient had an attack of boils on the left cheek and ear. Blood 
cultures showed staphylococcus aureus. This condition was 
treated by injections of ‘‘ staphylo-Yatrine.’’ The boils quickly 
disappeared, but cultures remained positive and in due course 
further attacks of boils occurred. Each time the boils ceased 
the eye became quieter and each time the boils recurred the eye 
became more inflamed. From the history of the patient, the com- 
plete absence of any evidence of syphilis or tubercle, and from the 
parallelism between the behaviour of the eye condition and that of 
the micro-organism, the author feels justified in concluding that 
the keratitis was a first sign of the action of the staphylococcus in 
the blood. ‘‘ It seems prudent,’’ the author says, ‘‘ when one 
finds a severe inflammation of the cornea, iris or ciliary body, and 
when clinical and laboratory methods of examination are per- 
sistently ngative, to make a blood culture also. Doubtless this 
will be negative in the majority of cases, but sometimes it will be 
positive ’’ and so permit of the correct treatment of the case. It is 
somewhat aggravating that the ultimate history of this patient is 
not vouchsafed and that the reader is left to speculate upon it. A 
bibliography of fourteen names gives the sources of the informa- 
tion on those unusual causes of interstitial keratitis mentioned by 
the author at the beginning of his article. 

ERNEST THOMSON. 
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(4) Franceschetti (Bale).—Hereditary recurrent erosion of the 
cornea. (Hereditare rezidivierende Erosion der Hornhaut.) 
Zeitschr. f. Augenheilk., Bd. LX VI, S. 209, 1928. 


(4) Recurrent erosion of the cornea is generally taken as being 
traumatic in origin, but it is also known that not all cases can be 
thus considered. That there is a trophic basis in some cases has 
been suggested and it has been held that the neuralgia associated 
with this condition is in reality not the result of the lesion, but an 
expression of the underlying neurotrophic basis. Franceschetti 
goes further and brings forward a genealogy extending over six 
generations to prove that the disposition to this lesion may be 
inherited. It appears that the inheritance is of a simple dominant 
type, passing by direct transmission. The children of those that 
escape are free. In those who are affected the disease usually 
makes its first appearance between the ages of four and six years. 
The first attack is generally excited by trauma—not necessarily 
violent. As in the ordinary recurrent erosion, the recurrent attacks 
occur on waking—a classical symptom that is difficult to explain. 
The tendency towards recurrent attacks becomes less marked as the 
years go by, the attacks diminishing both in frequency and in- 
tensity. After the age of fifty attacks are rare. The presence of 
an hereditary factor in recurrent erosion brings it in line with 
several other lesions of the cornea where inheritance has been 
demonstrated. 

A. SOURASKY. 


(5) Jameson, Dr. P. C. (Brooklyn).—The surgical treatment of 
wounds of the cornea with prolapsed iris. Trans. Amer. 
Ophthal. Soc., Vol. XXIX, 1926. 


(5) Jameson here describes his method of dealing with those 
anxious cases in which corneal injuries are complicated by pro- 
lapse of the iris. As protection he prefers to make use of a double 
flap of conjunctiva. The diagrams that accompany the paper 
make the method of operation quite clear. ‘‘ Three primary in- 
cisions in the conjunctiva are necessary: one straight incision, 
which starts from a point at the limbus corresponding to the top of 
the vertical meridian of the cornea and is carried back directly to 
the fornix, and two curved incisions around the limbus, one on the 
inner and one on the outer side. Variations as to the point on the 
limbus from which these incisions start can be made; but begin- 
ning, as above stated, a flap can be obtained to cover the entire 
cornea. The triangular flaps are now undermined from the points 
of the vertical incision at the limbus which form the apices of the 
triangle to their bases. This gives us two distinct flaps and a 
plentiful supply of conjunctiva. The apex of the first flap is drawn 
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over the cornea and sutured to the sclera at a point correspond- 
ing to the lower terminus of the limbal incisions on the opposite 
side from which the flap is derived, and is sutured to the episclera 
by two or three sutures. This firmly secures the base flap in 
position covering the cornea. The apex of the other flap, the 
superficial or supporting flap, is drawn over the cornea in exactly 
the same way to the opposite lower terminus of the limbal incision 
and sutured to the conjunctiva at the limbus, or conjunctiva and 
episclera. The edges of both of these flaps corresponding to the 
limbus incision are free, which admits of drainage through the 
we ad underneath. The two triangular flaps thus sutured in situ 
c:» be described and outlined by drawing two lines from the top 
oi the incision at the fornix to the lower end of each limbal in- 
cision—the bases by a line drawn from the ends of each limbal 
incision.’’ As regards the treatment of the prolapse the author 
strongly favours replacement by traction from within by means of 
a counter-incision, a method described in this country by Goulden. 
Before replacement he advises that the prolapse should be sterilised 
by treatment with 0.5 to 1 per cent. silver nitrate, followed by irriga- 
tion with normal saline. Replacement should not be attempted 
in cases with much maceration and laceration of the iris, and, 
naturally the earlier the case is seen the more satisfactory will be 


the result. 
E. E.H. 


6) Schreiber, Z. (Vienna.)—Treatment of interstitial keratitis 
by malarial inoculation. (Die Behandlung der Keratitis 
parenchymatosa mit Impfmalaria.) Zeitschr. f. Augenheilk., 
Bd. LXVI, S. 316, 1928. 


(6) The introduction of treatment by malaria of the early stages 
of syphilis (apart from its established use in general paralysis of 
the insane) has induced Schreiber to try it in congenital syphilis. 
His paper is a discussion on 23 cases (35 eves) of interstitial 
keratitis subjected to this mode of treatment. 

Artificially induced malaria differs in important respects from 
the natural variety. It is easily controlled by quinine, does not 
recur and cannot be spread by the anopheles. Four to ten days 
after the intravenous injection of 5 c.c. of malarial blood, its effects 
are seen. The treatment consists of six to ten attacks controlled by 
four doses of 5 c.c. of a 10 per cent. solution of quinine bi-sulphate 
injected intravenously. The treatment was combined with neo- 
salvarsan, the malaria being induced in the intervals of rest, so 
that the total treatment lasted many weeks. The usual local treat- 
ment was always carried out. 

‘“* After the first, second or third attack of fever, the photo- 
phobia, lacrymation and blepharospasm, which previously nad 
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persisted, disappear in favourable cases. The intense injection 
becomes less marked, the eye becomes less red, and later quite 
white; the ground-glass appearance of the cornea, however, im- 
proves but little, or not at all. In some few patients the pupils 
could not be kept widely dilated by atropine before the injection 
of malaria, and posterior synechiae could not be avoided. Under 
the influence of malarial treatment it was easy to keep the pupil 
dilated with smaller doses of atropine; fresh synechiae never 
appeared during the fever treatment.’’ Tension too is favourably 
controlled. An interesting feature is the persistence of the ground- 
glass appearance of the cornea at the time when the fever treat- 
ment has induced local anaemia of the eye. The cornea clears 
but slowly, though more rapidly than without malarial treatment. 
The local anaemia of the eye may be of only a temporary nature : 
‘vascular engorgement may return slowly five days after the last 
attack of fever. 

There are no brilliant results to report. The course and com- 
plications of the disease are not radically influenced, but the treat- 
ment shortens the duration of the disease in some cases, and helps 
to tide over some moments of danger, such as those associated 
with increased tension’ and with severe types of iritis. ‘‘ The 
nebulae seem to be less dense, and sometimes they disappear 
altogether.”’ 

In estimating the value of malarial treatment of interstitial 
keratitis it must be remembered that in about 10 to 20 per cent. 
of cases of malaria ocular complications set in, among which 
keratitis profunda and iridocyclitis are known. Whilst so far only 
herpes of the cornea has been observed as a complication of arti- 
ficially induced malaria, one case of the author’s is worth 
remembering, as it resulted in the calamity of the patient losing an 
eye. The case in question had malarial treatment for a severe 
attack of interstitial keratitis. After the sixth injection of malaria 
an ulcer developed on the cornea, leading to perforation within 
a week—and eventually necessitating enucleation. 


A. SOURASKY. 


(7) Rollet, Jacques (Lyon).—Intra-corneal injections. (Injec- 
tions Intra-cornéennes.) Arch. d’Ophtal., November, 1928. 


(7) While experimenting concerning the absorption of certain 
drugs by the cornea, Rollet found that it was possible and easy 
to make true injections into the cornea. The essentials are a 
syringe working perfectly, a very fine needle with a short bevel, 
and local anaesthesia. The needle is entered as tangentially as 
possible into the anterior layers of the cornea. Two or three drops 
of the solution are injected smoothly and gently. The fluid 
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becomes diffused, forming a rounded mound-like swelling, show- 
ing the tint of a coloured solution, or a greyish tinge if the solu- 
tion is uncoloured. The subsequent progress can be well seen by 
the aid of the slit-lamp. Absorption is usually rapid, all trace of 
the injection disappearing in a few hours, though in some instances 
not for a few days. The site of the needle puncture, however, 
remains visible for some months, and perhaps permanently. 

The writer discusses this method in relation to (1) experimental 
research, (2) therapeutic injections and (3) coloured injections for 
aesthetic effects in cases of leucoma corneae. 


(1) This method is available in several lines of research; if the 
rabbit is employed the docility of the animal renders subsequent 
observation of the corneal changes by the slit-lamp easy. 


(2) The method is worthy of consideration as a means of local 
therapy in ulcerative and other types of keratitis. Opinions may 
differ as to its value, but the author thinks it will prove superior 
to subconjunctival injections, the utility of which is generally 
recognised. His own experience is as yet too limited to enable 
him to express an opinion. 

(3) In one case of extensive leucoma Rollet obtained an 
‘‘ entirely satisfactory ’’ result by the injection of Chinese ink 
in solution. Rather to his surprise the injection was made into the 
cicatricial area without any difficulty. 

J. B. LAwForp. 


(8) Gallenga, Prof. C. (Parma).—Sub-epithelial rupture of 
the cornea bya blow from awhip. (Di alcuni casi di rottura 
sotto-epiteliale della cornea da colpo di frusta.) Boll. 
@’Ocul., Vol. VII, No. 11, p. 1089, 1928. 


(8) Gallenga reports four cases of sub-epithelial rupture of the 
cornea from blows from the lash of a whip. In all the cases, the 
whip-lash came across the open eye and the lesion was horizontal, 
or nearly so. The whole transverse diameter of the cornea from 
limbus to limbus was involved. The epithelium and Bowman’s 
membrane were not ruptured so that the aqueous did not escape, 
but the rupture of Descemet’s membrane and of the substantia 
propria gave it access to the corneal substance, and in the early 
days, after the injury, there appeared vertical striae in the cornea 
(at right angles to the line of the rupture). The cases all healed 
well, leaving a linear scar. The writer discusses the reason for the 
escape of the anterior layers of the cornea and compares such cases 
with the cases of rupture of Descemet’s membrane in forceps de- 
livery first described by Thomson and Buchanan. 


LESLIE PATON. 
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(1) Noguchi, Hideyo. - The etiology of trachoma. Jl. of Exper. 
Med., Supplement No. 2, Vol. XLVIII, 1928. 

(1) Noguchi’s paper is divided into four parts. The first section 
deals with the investigation of the trachoma prevailing among the 
American Indians, and it is concluded that the disease is the same 
in all respects as that found in Egypt and Europe. A résumé of 
previous work on trachoma is given at the beginning of the paper 
and attention is drawn to the investigations of Hess and Rémer 
who, in 1905, succeeded in transmitting a trachomatous disease to 
two baboons by direct inoculation with material from human 
trachoma, and transmitted a similar disease to another baboon 
three weeks after the primary inoculation. 

Accepting this fact the author set out to investigate the bacterial 
flora of several cases of trachoma in the utmost detail using only 
well advanced untreated cases in which the diagnosis was unques- 
tionable on account of the fact that scarring had already taken 
place. A very wide range of media and of temperature of incuba- 
tion was employed and every organism that grew was separately 
cultivated and tested in pure culture for ability to reproduce the 
characteristic lesions in certain monkeys known to be susceptible. 
The number of organisms isolated was large and a full report is 
given in the paper in several pages of tables. Cocci, bacilli and 
sarcinae were found, but the only organism that reproduced the 
disease in monkeys was a peculiar Gram-negative motile bacillus 
of which two distinct strains were isolated. For an adequate 
description of the characteristics of this organism reference must be 
made to the original, in which the appearances, both macroscopic 
and microscopic, of the organism and of the trachoma produced are 
illustrated. 

The second part of the paper deals with the experimental pro- 
duction of chronic granular conjunctivitis in macacus rhesus and 
the chimpanzee with bacterium granulosis, which is the name 
proposed for the causative organism. It is interesting to read 
that this organism, which was regarded as a form of B. Xerosis, 
was at first, considered to be of minor importance and relatively 
few animals were inoculated with it, so that it might possibly have 
been overlooked. 

In the inoculation of the animals about 0.2 c.c. of a culture sus- 
pension were injected under the upper border of the tarsus into 
the subconjunctival tissues. The tarsal conjunctiva was also 
lightly scratched and punctured with the point of the charged 
needle. 

Only in the case of the B. Granulosis was a persistent granular 
conjunctivitis, apparently identical with trachomatous granular 
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conjunctivitis in man, produced. In many animals so infected it 
was observed that the uninoculated eye became infected spon- 
taneously; and that it could be infected with great ease by trans- 
ferring material from the infected eye to it. The histological 
changes of the experimentally induced conjunctival lesions corres- 
pond closely with those of human trachoma, and include the 
characteristic follicle and scar-tissue formation. Part II is con- 
cluded by a series of microphotographs of sections of the tracho- 
matous lesions produced in monkeys. 

Part III deals. with the transmission of experimental granular 
conjunctivitis from animal to animal. This was done by inocula- 
tion of cultures from one monkey to another in a series of experi- 
ments up to the fourth passage, a large number of animals being 
used in this investigation. 

Part IV is concerned with the isolation of B. Granulosis from 
the affected animals. This was achieved as early as the 37th 
day and as late as the 204th day after inoculation and in the 
second as well as in the first passage lesion. The pathogenicity 
of the B. Granulosis recovered from the experimental animals was 
also tested by inoculating the bacteria in pure culture into a further 
series of animals. After it had been shown that trachoma could be 
transmitted to animals by means of the smears from the bacillus 
described, an exhaustive search was made in films of conjunctival 
trachoma for a similar organism. The author is satisfied that 
such organisms can be found in the films if a sufficiently pro- 
longed search be made. They are present, however, in extremely 
small numbers. 

It is impossible, in a short abstract, to convey any impression 
of the vast amount of detail which is given in this monograph 
which must be read in order to appreciate its importance to ophthal- 
mology. Previous references to Noguchi’s work will be found on 
pp. 98’and 387, Vol. XII, 1928. 

F. J. RIDLEY. 


(2) Ruata, A. (Cairo).—Experimental and clinical researches on 
a new procedure in the treatment of trachoma. (Recherches 
expérimentales et cliniques sur un nouveau procédé pour 
le traitement du trachome.) Arch. d’Ophtal., July, 1928. 


(2) In this paper, after introductory remarks of considerable 
length and some ‘“‘ general considerations ’’ upon the clinical and 
pathological conditions in trachoma, Ruata enunciates the follow- 
ing: (1) There is one variety of trachoma which is of recent de- 
velopment, and spreads superficially over the conjunctiva of the 
lids and fornix; this variety is quite amenable to cure by current 
therapeutic measures : (2) There is another variety, more advanced, 
in which the disease has extended deeply into the submucous 
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tissue and has invaded all the structures of the eyelids, the ocular 
conjunctiva and the cornea; this variety is usually resistant to all 
ordinary methods of treatment. 

The reason for the failure of routine therapeusis in this latter 
form, in the author’s opinion, is to be found in the fact that salts 
of silver, copper, mercury, etc., exert a relatively superficial effect 
upon the diseased mucous membrane, and their penetration. into 
the deeper tissues is very limited. Acting upon this opinion, the 
author and others have tried treatment by iontophoresis. Ruata 
has experimented on rabbits by ionisation with the above-men- 
tioned drugs and examined the conjunctiva and subconjunctival 
tissues microscopically. He found very noticeable eosinophilia 
which lasted for several hours and was present in specimens which 
had regained a normal clinical appearance before removal, and 
widespread precipitation of the ionic molecules of metal in‘ the 
tissues.. These’ were very obvious in the palpebral conjunctiva and 
in the cornea of the rabbit. In the cornea they were concentrated 
at the anterior and posterior surfaces, i.e., in the epithelial and 
subepithelial layers, and on the membrane of Descemet. In the 
parenchyma they were less abundant. These changes are shown 
in three illustrations. Ruata has treated a certain number of cases 
of trachoma in man by this method, employing solutions of citrate 
or sulphate of copper, of picric acid and of thiosinamine. He gives 
some clinical details as to technique and frequency of treatment 
and results. He is at present able to report upon 48 cases of 
chronic trachoma with severe pannus so treated. In these 48 cases 
he obtained : 

Cure with cicatrisation of the corneal pannus, 24 = 50 per cent. 

Improvement, and voluntary abandonment of treatment before 
completion, 14 = 28 per cent. 

Negative results, 10 '= 20 per cent. 

He expresses the opinion that this method, when more widely: 
known, will become a recognised and important measure in the 
treatment of severe chronic trachoma. 

J. B. Lawrorp. 


(3) Morax, V. (Paris).—Le trachome au Congrés de Rabat. 
Rev. Internat. du Trachome, January, 1928. 


(3) Morax and Petit were requested to prepare a report on the 
prophylaxis of trachoma for the colonies and protectorates of 
France. The report makes the following recommendations : 

(1) The necessity of obtaining an idea of the degree of diffusion 
of the disease. 

(2) The creation of areas each containing a hospital with an 
ophthalmic service under the charge of an ophthalmic surgeon, 
who would train doctors and specialised male attendants. He 
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would organise dispensaries, inspection of schools, travelling and 
fixed ophthalmic units. 

(3) Tracking out trachoma in the homes of those affected, and its 
prophylaxis, with the help of the visiting nurses. 

(4) Special modes of dealing with the army. 

(5) Examination of all natives leaving the colony where 
trachoma exists in an endemic state to see that they are not 
affected with active trachoma. If this were the case the individual 
would be detained. 

Any one with old cicatricial trachoma would be furnished with 
a certificate to state that his condition is not contagious. 

Natives coming from a trachomatous country would, on 
arrival in France, or in a French colony, be submitted to an 
analogous examination. 

(6) The existing maritime sanitary regulations to be put in force. 

(7) The need for concerted action by colonial administrations 
and private organisations. 

A. F. MacCattan. 


(4) Cuenod and Roger-Nataf (Tunis).—A method of treatment 
of trachomatous pannus. (Une méthode de traitement du 
pannus trachomateux.) La Clin. Ophtal., May, 1928. 

(4) ‘‘ In the countries where trachoma is particularly formidable 
and virulent we think that it is proper to assist the cornea to rid 
itself of the vasculo-granular veil which tends to envelop it. 
With this in view one of us (Cuenod, Soc. Frangaise d’Ophial. 
1907) tried, for the first time more than 20 years ago, an interven- 
tion, at first sight somewhat risky, namely, curettage of the cornea 
itself in the region invaded by the pannus.’’ In view of the rarity 
in this country of such severe cases as those referred to by Cuenod 
and Roger-Nataf it does not seem necessary to occupy space in 
this journal with the details of the operation. The authors say 
that while the method may appear very ‘‘ brutal ’’ it has been used 
for long years on thousands of patients and has never made the 
pannus worse nor led to any complication whatever. On the con- 
trary, if it has not led to a complete cure every time, there has 
always been, without exception, a notable improvement in the 
state of the lesions. 

ERNEST THOMSON. 


(5) Fehmi, N. (Stamboul).—Le traitement du trachome par la 
diathermocoagulation. Rev. Internat. du Trachome, January, 
1928. 

(5) Fehmi has had occasion to apply diathermocoagulation 
in fifteen cases of trachoma, stage 3, with a Koch-Stertzel 
apparatus. As active electrode he has employed a small piece of 
ebonite ; as the other electrode he has employed a plaque of copper. 
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The palpebral conjunctiva is first anaesthetised with novocaine, 
the active electrode is applied to the everted conjunctiva, and the 
other to the back of the patient. The current is allowed to pass 
for 20 or 25 seconds, beginning with 100 and increasing to 250 
milliampéres. Coagulation of the tissue occurs as seen by the 
blanching. The current is then broken and after a few seconds 
the electrode is applied at another region of the conjunctiva. Con- 
siderable oedema results after about 15 minutes and disappears in 
three or four days. A slough forms which disappears in three or 
four days leaving a supple cicatrix, The author repeats the treat- 
ment four or five times at intervals of several days, and states that 
by these means he is enabled to cure trachomatous lesions of the 
eyelids. 
A. F. MACCALLAN. 


(6) Monbrun (Paris)—The cure of trachoma by means of 
surgical diathermy. (La guérison du trachome par la 
diathérmie chirurgicale.) La Clin. Ophtal., July, 1928. 


(6) Those who practice in trachomatous districts will be much 
interested in Monbrun’s methods of employing high frequency 
currents in this, to use the French term, ‘‘ redoubtable ’’ disease. 
Whether or not they will consider his statements exaggerated is 
difficult to say. These statements are emphatic and such as to 
suggest that chronic trachoma (acute conditions and secondary in- 
fections are excluded) is now entirely curable. And, indeed, the 
method described seems on the face of it to be a good one. The 
reviewer will endeavour to make the author’s principal points clear 
and will leave the details to be read in the original. There are 
three methods which may be employed according to the im- 
portance and the site of the tissue to be destroyed. (1) By means 
of the active electrode and the indifferent condensing electrode 
(électrode indifférente condensatrice) (2) By means of the single 
electrode (électrode unique) (8) By means of the cool spark 
(étincelle tiéde). These methods may now be explained: 

(1) The classical method of applying diathermy is to use an 
active electrode and an indifferent electrode which consists of a 
large metallic plaque applied to a considerable surface of the skin. 
This is done away with, and, in place of it (a) the chair or table 
as the case may be is metallic and is connected to one pole of 
the h.f. apparatus. (b) The patient is fully dressed. (c) The 
other pole of the h.f. apparatus is attached to the active electrode 
which consists of a sewing needle in a special ebonite handle, a 
fresh needle being used for each case. In this arrangement the 
patient and the metallic chair constitute the two plates of a con- 
denser, while the patient’s garments are the dielectric. The 
method permits of extensive destruction of tissue. 
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(2) The foregoing method is not suitable where precise localis- 
ation of the coagulation effect is required. In the single electrode 
method the ampéreage is very reduced by abolition altogether of 
the indifferent electrode. Only one pole of the h.f. apparatus 
is employed and is attached to the active electrode (the sewing 
needle instrument). 

(3) The third method, that of the cool spark (étincelle tiéde) 
modifies the hot and very destructive spark obtained when apply- 
ing the ‘‘ classical ’’ sparking method in which an indifferent 
electrode is used. The active electrode in this case is held at four 
or five millimetres from the tissues. This ‘‘ classical ’? method is 
also very painful. In the cool spark application the single elec- 
trode as employed in method 2 is used, the indifferent electrode 
being abolished. The spark now will not jump unless the electrode 
is held one or.two mm. only from the tissues. It causes very little 
pain and produces only very slight and superficial coagulation, 
being much less hot than the ‘‘ classical ’’ spark. It is the safest 
method to employ and can be applied in the case of fine granula- 
tions and of interventions on the cornea. At this point one must, out 
of consideration of space, refer the reader to the actual details of the 
use of these various high frequency methods in the original and 
very interesting article. It seems, indeed, to the reviewer that to the 
expert in the use of h.f. for surgical purposes the details of the 
treatment of trachoma are really simple, being concerned mainly 
with measurements of ampéreage and length of exposure. One 
great value of the method is that a great many patients can be 
treated in a short time and can return at once to their employment. 
The actual apparatus is not described in this paper. Some further 
details may be found in the article by Monbrun and Casteran in 
La Clin. Ophtal for September, 1927. 

ERNEST THOMSON. 








BOOK NOTICES 





The Practice of Refraction. By W. STEWART DUKE-ELDER, 
B.Sc., M.D., F.R.C.S. Pp. 401 with 208 illustrations. 
London: J. and A. Churchill. 1928. Price, 12s. 6d. 


This book is essentially practical and the principal point which 
strikes one on reading it is that the author has been at great pains 
to avoid any bias in his writing of it. Thus the effect of small 
errors of refraction is rightly insisted upon, but we are reminded 
that there are often attributed to eye-strain more evils than can 
reasonably be laid to its account. A lurid picture is drawn of that 

















Boox NOTICES 149 


unfortunate type who haunts all ophthalmic consulting rooms with 
a bag full of glasses, none of which is of any service to her, be- 
cause her real trouble is a pathological attitude of mind. The 
author also has some observations to make on the evils of correct- 
ing minute errors of refraction which are not associated with any 
symptoms, especially when these errors are measured in the 
‘* pathological condition of cycloplegia.’’ On the other hand, he 
emphasises that when these errors are causing symptoms, no pains 
should be spared in arriving at an accurate estimate of their 
amount. 

In the theoretical part of the book there is given a lucid and 
non-mathematical explanation of the phenomena of refraction in 
the eye, which with the excellent diagrams provided, should easily 
be followed by any student. In the sections devoted to the various 
refractive errors there is matter which will be of interest even to 
those who have more than a nodding acquaintance with ophthal- 
mology. The genesis of myopia, for example, is a subject of 
perennial interest and though the author admits that the actual 
cause is yet to be found, he advances some interesting arguments 
in favour of its being an expression of endocrine dyscrasia. Again 
in the section on astigmatism, the question of dynamic lenticular 
astigmatism receives consideration, and it is claimed that there is 
no scientific foundation for the suggestion that it can ever occur 
through partial contraction of the ciliary muscle. The differences 
found in the refraction of the eye with and without a cycloplegic 
are put down to the great change in the optical system which a 
variation of the pupillary diameter may bring about, but we 
would remind the author that there are other and possibly more 
important factors. He states that if a cycloplegic has been made 
use of, and, in a subsequent post-mydriatic test, an alteration in 
the strength or axis of the cylinder gives an appreciable improve- 
ment of vision, the final glasses should be modified accordingly, 
an opinion which does not coincide with that of the majority of 
ophthalmologists. Another statement open to criticism is the 
following: ‘‘ Thus a refraction showing + 1D. of hypermetropia 
under atropine would be emmetropic, and one which appeared 
emmetropic would have -1D. of myopia.’’ The latter part of 
this statement does not coincide with the reviewer’s experience and 
must be regarded as a rough guide subject to variation in indi- 
vidual cases. 

We also think that in the description of the fan test the author 
might have emphasised the importance of making the patient 
slightly myopic with spheres and using concave cylinders to 
correct the astigmatism. If this is not done, many patients with 
small errors are unable to note any difference in the lines of the 
fan. There are many points in this book which call for commend- 
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ation. There is, for example, an excellent section on heterophoria. 
It is only logical that this should be included in a book on refrac- 
tion since estimation of muscle balance is a very important point 
in the examination of patients for glasses. Also there is an instruc- 
tive chapter on the making and fitting of spectacles, a subject with 
which ophthalmic students are not always as familiar as they 
should be. 

In the description of spectacle lenses there is some confusion 
between surfaces and curves. It is not customary to speak of the 
base surface of a toric lens—it is more usual to speak of the base 
curve of a toric surface. This is usually understood to mean the 
lower curve of the toric surface irrespective of whether it be con- 
cave or convex, or whether it be on the outer or inner surface of 
the lens. It is the curve to which the cylindrical power is added 
to make up the toric surface. There are certain other confusions 
in this part of the book, as for instance, the contrast drawn between 
meniscus and periscopic lenses, but enough has been said to show 
that there are many statements which require modification. 

‘* The Practice of Refraction’ is a useful work, giving the 


best of modern methods for estimating refraction, and giving a 
logical basis on which to work in putting into practice the results 
of this estimation. The author is to be congratulated on having 
produced such a useful volume. 


The Extra-Ocular Muscles. By LUTHER C. PETER, M.D. 
Pp. 294, 98 engravings and 5 coloured plates. London: 
Henry Kimpton. Price 18s. 


Within a comparatively small space, Dr. Peter has written a very 
reliable guide for the practitioner on this difficult but important 
subject. 

The first 84 pages are given up to a consideration of the 
anatomy and physiology of the orbit and extra-ocular muscles in 
which the teaching of Professor Whitnall in his admirable text-book 
is largely followed. Following, as the author does, the usual teach- 
ing there is little to criticise, but one would ask for more consistency 
in nomenclature, for instance, a muscle is termed lateral rectus in 
one place and on the opposite page external rectus, and the same 
remark applies to medial and internal. Professor Fuchs’s name is 
spelt Fuch, and such a sentence as ‘‘. . . the insertion of, the 
superior and inferior recti vary some from the insertion of the 
lateral recti’’ is not only obscure but sounds unusual to the 
English reader. 

Weare introduced to a very ingenious Ophthalmotrope designed 
by the author and Dr. Edwin B. Milles, which seems to be an 
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excellent piece of apparatus for demonstrating ocular movements 
and ocular paralyses. 

In the chapters on Heterophoria Dr. Peter is an excellent guide 
as to treatment in a sphere where it is possible to make extravagant 
suggestions such as would lead the inexperienced to make unneces- 
sary fuss about a muscle imbalance which causes no inconvenience 
to the patient. 

In his description of prisms and their nomenclature there is no 
mention of the method whereby the angle of minimum deviation is 
used ; in England, at any rate, this method is still in common use, 
it is in any event a reasonable and scientifically correct method. 

It is pleasant to find in a text-book high praise of such a simple 
method of examining muscle: balance as that introduced by 
Maddox and no undue stress put upon the necessity of elaborate 
apparatus. 

In the matter of the treatment of esophoria Dr. Peter describes 
his own method of instituting prism exercises, a simple and attrac- 
tive one, and he truthfully draws attention to the dreariness of 
such exercises and the unlikelihood of the patient’s perseverance ¢ 
with the stereoscope he has had better results when operative inter- 
ference is necessary; he prefers recession of the internal rectus 
muscle. 

In exophoria prism exercises are recommended and on p. 154 
some simple and admirable rules are given for the patient. When 
an operation is indicated Dr. Peter quite correctly states that 
tenotomy of the external recti muscles is useless. If forced to 
operate, the surgeon should choose an advancement of the internal 
rectus muscle. 

There is but a short chapter on cyclophoria, and Maddox’s state- 
ment is quoted as follows: ‘‘ in nearly all cases non-paralytic 
cyclophoria causes no symptoms and requires no treatment.”’ 
This would seem to be the author’s view. 

Part III of the book is given over to the consideration of con- 
comitant squint. As would be expected there is little scope for 
originality. The usual methods of investigation are described and 
the treatment suggested is that in common use, following largely 
that advocated by Worth. 

The consideration of paralytic squint fills 60 pages and again 
the usual treatment of the subject is followed. In the matter of 
recording by chart it seems to us that the method that shows the 
patient’s view of the displacement of the images is better than 
that illustrated in this book. 

The use of the ingenious ophthalmotrope in demonstrating the 
position of the head in various forms of muscle paralysis is shown 
by illustrations. 
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We think that the description by Maddox of the investigation 
and recording of muscle paralysis is by far the best and simplest. 
It is easily remembered by the students and avoids the considera- 
tion of unnecessary problems produced by the simultaneous 
presence of heterophoria in cases of paralysis. It will be granted, 
however, that in a text-book every detail in the displacement of 
the images must be described. 

There is no mention of Professor Hess’s apparatus for mapping 
out the position of images in the field of diplopia so that a gradu- 
ated chart may be made and preserved for future reference. This 
method is of value in that the diplopia is demonstrated to the ob- 
server by the patient, who during the examination does not experi- 
ence double vision. , 

We congratulate Dr. Peter on his book and recommend it as a 
trustworthy and valuable guide. 


Ophthalmic Optics. By ALFRED Cowan, M.D. 2nd edition. 
Pp. 262, 121 illustrations. Philadelphia: F.A. Davis. Price 
3.50 dollars. 

‘ That more interest is being taken in the optical problems of 

ophthalmology is shown by the number of works on ophthalmic 

optics, of recent publication, from which the student may make his 
choice. 

Dr. Cowan’s work has reached the second edition and is es- 
pecially written for the use of the student of ophthalmology, com- 
bining a text-book with one that will be of use in a laboratory 
‘practical class. 

The book is lucidly written and does not ask for any deep know- 
ledge of mathematics, the geometrical method of proof being used 
throughout in all the. various problems. 

One original feature is the use of black, red and green lines in 
the diagram so as to make the tracing of the rays easier in 
an otherwise rather complicated figure. This is especially useful 
in illustrating the diagrams in the chapter on the Gaussian system 
applied to thick lenses and in the chapter on the dioptric system 
of the eye. These two chapters are particularly well written and 
make clear a subject not easily comprehended by a student who 
comes to the study of ophthalmology and has not previously gained 
knowledge in the problems of thick lenses. 

The work does not take the place of a book on Physiological 
Optics or Refraction of the Eye, it merely professes to be an 
elementary introduction to problems presented by lenses and the 
optical system of the eye. 

The price seems to us exceedingly high for a work of this 
character. 
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Studien zur Wirkungsweise der Fiitrationsnarben bildenden 
Glaucomoperationen. By Dr. ARNOLD PILLAT. Pp. 65. 
Berlin: S. KARGER. 1928. Price 3.80 marks. 


This monograph by Arnold Pillat, of Vienna, on the relative 
efficiency of the various operations devised to leave a filtering scar 
in chronic glaucoma is a whole-hearted plea for the iridencleisis 
of Holth. He considers that this procedure gives results much 
better than the methods devised by Elliot and Lagrange, just as 
these latter do when compared with the iridectomy of v. Graefe in 
chronic cases of this disease. The main objection to trephining 
seems to be the prevalence of late infections, a complication which, 
in the author’s experience, is unknown in the operation of Holth; 
at the same time it would appear that late infections after trephin- 
ing are more frequent in Austria than they seem to be in this 
country. 

The success of the operation, it is pointed out, depends on the 
most scrupulous attention to details. It will be remembered that 
a conjunctival flap is made, a narrow (6 mm.) knife is inserted into 
the sclerotic 2 to 3 mm. behind the limbus and is thrust into the 
angle of the anterior chamber so that its point is in line with the 
centre of the cornea, and is then withdrawn; as it is withdrawn the 
iris may prolapse along its track, or, if it does not, is brought out 
by forceps ; a small button-hole iridectomy is made; and the con- 
junctival flap is sewn over the iris which remains prolapsing out 
of the wound. The results depend on the filtration of the aqueous 
along the track of the prolapsed iris. Pillat classifies the result- 
ing scars into three types (1) flat, (2) cushioned, where a raised 
mound of filtering tissue remains, and (3) ectatic, where a definite 
bleb results. The second is the result desired; but there seems 
to be no way of determining its occurrence beforehand. Eighty per 
cent. of the cushioned scars filter well ; 35 per cent. of the flat, and 
38 per cent. of the ectatic. In Pillat’s hands the relative incidence 
of the various types is: 46 per cent. flat, 41, cushioned, 18 ectatic. 
It would seem, therefore, that the percentage of results showing 
unsatisfactory filtration is relatively high. 

Iridencleisis is strongly recommended for chronic primary 
glaucoma (here the percentage of good results is given as 87, of 
which 61.3 per cent. filter satisfactorily), and it is said to give good 
results in absolute glaucoma. It is contra-indicated in iridocyclitis, 
cases with posterior synechiae, cases with an atrophic iris, and, 
above all, in all cases of secondary glaucoma. 

While a permanently prolapsed iris might lead many to expect 
that secondary infections would follow this operation more readily 
than a trephining, the experience of those who have made use of 
the Holth procedure, as well as of those who advocate a filtering iris- 
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scar by other methods, seems to show that this danger is imagin- 
ary rather than real, provided the iris is covered by a sound con- 
junctival flap. At the same time it would probably be found that 
if the operation of trephining were limited to primary cases of 
glaucoma and the formidable list of contra-indications mentioned 
above were excluded, the incidence of secondary infections would 
fall correspondingly. 








CORRESPONDENCE 


To the Editor of THE BRITISH JOURNAL OF OPHTHALMOLOGY. 


Sir,—At a recent meeting of the Section of Ophthalmology of the 
Royal Society of Medicine, a case of blood-staining of the cornea 
was shown. The President enquired if any member of the Section 
had ‘‘ known this condition to follow surgical interference in the 
eye when there had been extensive haemorrhage into the anterior 
chamber... .”’ 

As no answer to the question was forthcoming at the meeting 
it may be desirable to put on record a case (the only one known 
to me) in which blood-staining of the cornea followed an extrac- 
tion of cataract. 

The operation was performed on January 19, 1925, three months 
after a preliminary iridectomy. Extraction of the lens was easy 
and without complication: nothing untoward occurred until the 
29th, when after some pain during the night I found the anterior 
chamber full of blood. Within a few days it became obvious that 
the cornea was deeply stained, the appearance being similar to that 
seen after accidental wounds. The eye slowly became quiet and 
the patient went home on February 23. 

On April 5, 1927, the blood-staining had almost entirely dis- 
appeared, and the central part of the cornea was bright. Vision, 
which had been reduced to bare hand movement, had improved 
to 6/60 and Sn. 1.75, and would have been better but for some 
opaque capsule in the pupil. Naturally I did not feel inclined to 
advise further operative interference. 


I am, etc., 


J. B. Lawrorp. 





OBITUARY 


OBITUARY 


HUBERT SATTLER 


One of those great figures in ophthalmology whose achievements 
have raised them beyond the confines of nationality has died in 
the person of Hupert SATTLeR. He was born at Salzburg on Sep- 
tember 9, 1844, and was the son of an artist of some considerable 
note. His medical studies led him at the age of 28 to the Clinic 
of Arlt in: Vienna, after which ophthalmology claimed him. He 
was invited in 1877 to the chair at Giessen, and two years later 
transferred to Erlangen where he remained several years. In 1891 
he succeeded Coccius at the University of Leipzig where he re- 
mained as Director of the Ophthalmological Clinic until his death 
on November 15, 1928, in his 85th year. 

Sattler early attained a reputation for his studies on the 
normal and pathological histology of the eye; his work especially 
on the choroid and the conjunctiva will always be remembered. 
Throughout his life he maintained an untiring activity, as is 
evidenced by his classical works on pulsating exophthalmos, 
Basedow’s disease, trachoma, tuberculosis and inflammatory con- 
ditions of the optic nerve, and on the operative treatment of 
myopia. Nor did his energy lessen with advancing years: in 
1926 he published a book on malignant diseases of the eye, and 
almost up to the time of his death the monumental treatise in the 
Graefe-Saemisch Handbuch on Basedow’s disease was engaging 
his attention. In the University of Leipzig he was always a 
prominent figure ; he was an able clinician and a brilliant operator, 
and he was universally recognised as one of the leaders of ophthal- 
mological thought in Germany. In 1907 he delivered the Bowman 
Lecture before the Ophthalmological Society of the United King- 


dom on the pathology and treatment of myopia. 


JOHN F. BULLAR 


WE regret to record the death of DR. JOHN F. BULLAR, in his 75th 
year, as the result of an aviation accident. He was born at Bassett 
on the outskirts of Southampton, and after having received his 
education at the University of Cambridge and St. Bartholomew’s 
Hospital, he began practice in Southampton. Having been 
ophthalmic H.S. at St. Bartholomew’s under Henry Power and 
Bowater Vernon, he naturally was interested in the eye, and find- 
ing no provision for ophthalmic cases in Southampton he founded 
the eye hospital there. For many years he served as surgeon both 
in Southampton and at the Royal Hants County Hospital at 
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Winchester, and on returning to live in Guernsey he was elected 
consulting surgeon to the Southampton Eye Hospital. During 
the war he served as an ophthalmic specialist with the rank of 
Captain, R.A.M.C. 


PROFESSOR JOHANNES VON KRIES 


WE regret to note the recent death of PROF. von KRIEs, professor 
of physiology, in Freiburg i.B. In addition to being one of the 
editors of the 3rd edition of Helmholtz’s physiological optics, he 
is well-known for his work on colour vision, and was a strong 
upholder of the duplicity and trichromatic theories. 








NOTES 


THe Annual Dinner of Past and Present 
Cikeeeee tlcomasd Students of the Royal London Ophthalmic 

Annual Dinner, (Moorfields Eye) Hospital was held at the 
Langham Hotel on Thursday, February 7, 1929. 

Mr. C. H. Usher, Consulting Ophthalmic Surgeon to the Royal 
Infirmary, Aberdeen, was in the Chair and 70 students and guests 
were present. - 

Among the guests were Sir John Rose Bradford, K.C.M.G.; 
Vice-Admiral Arthur Gaskell, C.B.; Air Vice-Marshal David 
Munro, C.B.; Professor G. Elliot-Smith and Mr. Theodore 
Luling. 

The various toasts were given by the Chairman, Mr. J. H. 
Fisher and Sir John Parsons and were responded to by Sir John 
Rose Bradford, Mr. Theodore Luling, Marshal D. Munro and 
Mr. Goulden. 

During the evening the Dean (Mr. Goulden) presented the 
following report : 

The prosperity of the School continues and our admission of 
new students creates a record; it amounted to 134, our previous 
highest number being 121 in 1925. The number of students who 
attended the practice of the Hospital was 182, rather less than 
during 1926-1927. During the past year, October, 1927 to October, 
1928, 406 lectures were given. by the members of the staff with the 
assistance of Mr. Hume, the lecturer in anatomy, and Mr. 
Brinkworth, in physics. 

Among the successes gained at examinations by students last 
year, two received the Diploma of F.R.C.S. of Edinburgh; at the 
final examination for the Diploma in Ophthalmic Medicine and 
Surgery of the Conjoint Board, of the 59 candidates who presented 
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themselves, 48 were students of the hospital, and of the 36 success- 
ful candidates, 31 had pursued their studies at Moorfields, and 
our lecture room was crowded to its utmost to accommodate those 
who attended courses given by Mr. Traquair on ‘‘ Perimetry,” 
Professor Elliot-Smith on ‘‘ The Optic Connexions of the Brain,’’ 
Professor Hartridge on ‘‘ The Resolving Power of the Eye ”’ and 
Dr. Kerr on ‘‘ The Education of the Partially Sighted.’’ During 
the coming term Mr. Traquair will again lecture on Perimetry. 

Our staff of lecturers has been much strengthened by the advent 
of Miss Ida Mann and Mr. Duke-Elder, in their own special 
departments of embryology and physiology, and Mr. Duke-Elder 
also undertakes lectures in physio-therapy. 

Our congratulations are offered to Miss Mann on the appear- 
ance of her important monograph on the Development of the Eye, 
which won for her the degree of D.Sc. of the University of London. 

Mr. Duke-Elder has added to his long list of honours that of 
Ph.D. of the same University and we congratulate him not only 
on this but on his continued series of papers and his book on Re- 
fraction that has recently appeared. 

The hospital is frequently appealed to by other hospitals for 
house surgeons and registrars and by ophthalmic surgeons who 
require partners and successors. 

Every year we are able to send our students to gain experience 
as resident hospital officers, and during the past few years several 
important ophthalmic practices have passed to Moorfields students 
through the help given by the school. 

It was mentioned last year that the school had outgrown its 
accommodation and that further space was necessary for its efficient 
running. We were helped by the generosity of Sir William 
Lister, who built for us a small additional lecture room, but further 
space is needed. A large lecture room to seat 50 students is neces- 
sary; the library now holds only a part of the books; a reading 
room for students, possibly part of a new library, is needed; new 
pathological and bacteriological laboratories are also necessary. 
It is hoped that in the building scheme upon which the hospital is 
shortly embarking room will be found for these urgent require- 
ments of the school. 

* * 
British Medical  LHE following is the list of the officers for 
Association. the Section of Ophthalmology at the Ninety- 

Annual Meeting. seventh Annual Meeting of the British Medical 
Association to be held in July at Manchester :—President :— 
J. Gray Clegg. Vice-Presidents :—H. H. McNabb, E. E. Maddox, 
R. Foster Moore, John Wharton. Honorary Secretaries :—T. M. 
Bride, 26, St. John Street, Manchester; A. F. MacCallan, 33, 
Welbeck Street, London. 
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IN Matthew Paris’s English History, under 
date 1272, a description is given of the person of 
Henry III. Itisas follows: “King Henry was 
of middling stature, and compact in body. The eyelid of one eye 
hung down, so as to hide some of the dark part of the eyeball.” 


A Royal Case 
of Ptosis. 








FUTURE ARRANGEMENTS 


1929 

March 1.—North of England Ophthalmological Society, at 
Newcastle-on-Tyne. 

March 8.—Section of Ophthalmology, Royal Society of Medicine. 
(Clinical Meeting). 

March 22.—North of England Ophthalmological Society, at 
Sheffield. 

April 11-138.—Ophthalmological Society of the United Kingdom. 
(Annual Congress). 

June 14.—Section of Ophthalmology, Royal Society of Medicine. 
(Annual Meeting). 

July 4-5.—Oxford Ophthalmological Congress, at Oxford. 


September 5-13.—International Congress of Ophthalmology at 
Amsterdam. 








CONTEMPORARY OPHTHALMIC LITERATURE 


The Journal of Ophthalmology, Otology, and Laryngology. 
November, 1928. 


Moon, S. B. Keratoconus or conical cornea. 
MACKENZIE, GEORGE W. Report of a case of multiple neuritis of cranial nerves. 


Annales d’Oculistique. December, 1928. 


CHAILLOUS. Ocular symptoms in certain cases of tumours of the anterior fossa. 
Meningiomas of the cribriform plate. 
KALT. Direct wound of the optic disc by broken glass. 
DANTRELLE. Surgical treatment of trachoma with the “‘ cold spark.’’ 
DANTRELLE and SHEEDAN. Orbital graft of the alar cartilage. 
Nipa and CHIAzZARO. Notes on a case of infection of the lens by the bacillus 
megotherium. 
BETTREMIEUX. Curative and preventive treatment of retinal detachment. 
SALVATI. The retinal arterial tension in the upright and supine position. 
The intraocular tension in intracranial hypertension. 
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Archives d’Ophtalmologie. December, 1928. 


Worms and SOURDILLE. Ocular complications of the specific enteropathies. 
B. coli, enterococcus and bacillus dysentericus. ° 
CHARAMIS. Paralysis of the oculo-motor nerve in fractures of the base of the 


skull. 
BETTREMIEUX. What is the best treatment for retinal detachment ? 


January, 1929, 
ROLLET. Glassblowers’ cataract. 
PoLLioT. Professor Bard's theory of local index. 
BIRNBAUM. Does ‘‘school myopia”’ exist ? 
HEYMANS. Papilloma or cancroid ? 
Revue Generale d’Ophtalmologie. October, 1928. 


PioTROWSKI. A case of ocular oosporosis. 


“La Clinique Ophtalmologique. October, 1928. 
AUBARET and SEDAN. Major and minor ocular pain. 


CANTONNET. lonisation in glaucoma. 
WEEKERS. The participation of the doctor in the struggle against motor accidents. 


November, 1928. 


PARFOURY. Surgical treatment of paralytic squint. 
MorIsoT. Ionic medication in ocular therapy. 


Archiv flr Ophthalmologie. December, 1928. 


BUCKLERS. Anatomical investigation of the connection between senile and 
myopic circumpapillary choroidal atrophy. 

SCHOUTE. Monocular diplopia 

ABE, TETSUO and KurRAzo Komura. 1. On the diffusion of iodine into the 
aqueous of the rabbit. 2. Experiments on changes in the aqueous, with 
special reference to the effect of closure of the lids. 

TRON. An observation on the chemistry of regenerated aqueous. 

Fucus. On dislocation of the retina on the choroid. 

HORNIKER. Clinical investigations on reciprocal connection between the general 
blood pressure, on the one hand, and glaucoma and disturbances of ocular 
circulation’on the other, on the ground of bilateral blood pressure 
estimations. 

ALBRICH. Keratitis filiformis and the secretion of the lacrimal gland. 


Klinische Monatsbliatter fiir Augenheilkunde. December, 1928. 


WIEDERSHEIM. On the fate of the lacrimal glands after obliteration or removal 
of their ducts. 

SIEGRIST. On the pathogenesis of senile cataract. 

GOLDMANN and RABINOWITZ. On an unknown reversible cataract in young rats. 

MEYER. Observation on the clinical picture of dystrophia adiposa corneae. 

HESSBERG. On the critical examination of errors of refraction, particularly high- 
grade myopia, with reference to the suitability of the patient for a miner's 
life. 

SEKA. The trachoma asylum of the Choresma oasis. 

BLaTT. Unilateral trachoma. 

MIKAELJAN, KRUGLOW and TARNOPOLSKY. On the connection between consti- 
tution and trachoma. 
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SLUTZKIN. An observation on autohaemotherapy in trachoma. 

THIEL. Traumatic keratitis in sugar factories. 

PETERS. Epiphora from changes in the epithelium of the caruncle and its 
neighbourhood. 

WAARDENBURG. The explanation of sex differences in coloboma of the iris. 

MERKULOw and SCHIEK. : Trial of X-ray treatment in retinitis pigmentosa. 

Fucus. A case of retinitis punctata with hemeralopia and xeérosis. 


Zeitschrift far Augenheilkunde. January, 1929. 


FRIEBERG. Some physiological.problems of the human lacrimal passages. 
INCZE. Myopia asa constitutional change. 
STUELP. On orbital tumours, their diagnosis, prognosis and therapy. 
KaGANowa. On the rarer diseases of the iris. 
LOWENSTEIN. Lancet transfixion. 

Modification of Denig’s mucous membrane graft. 
MERULOwW. Physical methods of treatment of band-shaped corneal opacity. 


Annali di Ottalmologia e Clinica;Oculistica. December, 1928. 


Ovio. One of the factors in the inferiority of vision in the peripheral retina and an 
optic theory of the retina. 

GIANNANTONI. On the connection between congenital cataract and alterations in 
the vegetative nervous system. 

LEONARDI. Extraction of metallic splinters with the Mellinger magnet. 

TiER!t. The morphological syndrome of the iris in tabes and general paralysis. 

REGANATI. Experimental, histochemical and microchemical researches on mercury 
in the tissues and intraocular fluids. 


Archivio di Ottalmologia. November, 1928. 


ANGELUCCI. The phenomenon of sublimation in the art of Michelangelo, Wagner 
and Berlioz (continuation). 


Bollettino d’Oculistica. December, 1928. 


SEGHIERI. Neuroma of the orbit. 

PaGANI. On the diagnosis of posterior scleritis. 

NICOLATO. Two cases of tubercle of the cornea. 

TORNATOLA. Prophylaxis and cure of ophthalmia neonatorum. 
BussoLa Mooren’s ulcer. 

MOTOLESE. A case of rupture of the choroid. 


Archivos de Oftalmologia. January, 1929. 


LuGvueE. A case of reticular formation in the anterior chamber. 
TERSON. Treatment of spasmodic entropion with notes on the pathogenesis. 
DEL Barrio. Dacryocystorhinostomy and its various techniques. 


Revista Oto-Neuro-Oftalmologica y de Cirurgia Neurologica. 


GIANNETTO. Latent cerebral abscess of aural origin. 

GRAF and MIKULINSKA. Partial oedema of the disc. 

BoLLack and HARTMANN. Ocular examination and localisation of cerebral 
tumours. 

BoGAERT and MARTIN. Tumours of the fourth ventricle and the cerebellar 
syndrome of the mid-line. 

TERRIEN, RENARD and DOLLFus. Papilloedema and serous ependymitis. 








